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Sixty-inch Palley Lathe, 


The accompanying engraving shows an 


improved 60-inch pulley lathe, which is just , 


being put on the market by the Lodge & 
Davis Machine Tool Co., Cincinnati, O. 

While this machine is very heavy and 
rigid it is so designed as to admit of easy 
and rapid operation. The features of this 
lathe that are considered especially valuable 
are the universal chuck for centering and 
turning up pulleys, the design of the rail 
and feed mechanism for facing and turning 
taper to the full swing of the lathe, and the 
arrangement for boring and turning simul- 
taneously. 

The live spindle is of large diameter, with 
long bearings, provided with means for taking 
up wear. The driving gearing is so arranged 
that two different grades of speed can be ob 
tained; one for turning and one for polishing. 

The chuck as shown on machine is of 
new design; around its hub is journaled a 
gear meshing with three pinions, which 
operate universally by means of bevel gears, 
three screw studs which center the pulley 
by the inside of rim. After being thus cen- 
tered, the pulley is chucked by the arms with 
adjustable clamps to avoid springing. 

The feeds for the tool slides and foot stock 
spindle are obtained from a friction disk, 
located under the front spindle bearing, and 
the feed can be varied from 0 to }? of an 
inch, by a knurled knob. 

The rails carrying the tool saddles can be 
set by graduation at any angle for crowning. 
The front rail is so arranged that it can be 
set clear across the bed bearing on both 
sides, so. as to face work or turn any taper 
to the full swing of the lathe. The feed for 


The foot stock slides by means of a rack 
and pinion on an intermediate shear, which 
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again can be moved by the same contrivance 
to or from the head of the main bed. 
for driving the foot stock 


through a splined shaft in the center of the 
lathe. The starting and stopping is ac- 


eee 
Ss 


GA 


ZZ 
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complished by a sector tumbler and operated 
by a handle. 
All feeds are operated by knurled knobs. 








s purpose is derived from the worm wheel 
ift through a series of bevel gears, anda 
scoping shaft, 





spindle is obtained from the rear end of the 
by means of change gearing 
giving different 
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The foot stock spindle is bored taper to 


receive the boring bar, which enters a gland 
in the live spindle serving as a guide. 





Universal and Cutter Grinder. 


The accompanying illustrations (pages 1 
and 2) show a new form of grinder recently 
brought out by A. Falkenau, 11th street 
and Ridge avenue, Philadelphia. 

As indicated by its name, the machine 
combines two types of machines heretofore 
kept separate, resulting in an economy of 
space and cost. It unites the form known 
as the universal grinder, principally used for 
the accurate grinding of machine parts, with 
a form of cutter grinder, for grinding mills, 
reamers, etc., possessing novel features of 
some value. 

A frame or bed mounted on a square 
pedestal carries a deep, stiff table, provided 
with a hand feed. On this is placed a swing- 
plate which can be set at an angle with the 
table for grinding tapers, and is graduated 
in degrees and ia tapers per foot. The live 
and poppet heads are clamped to the swing- 
plate by drawing them up into a V along 
its back edge, which not only keeps the top 
of the plate free of slots in which the water 
and grit would otherwise lodge, but also 
insures good alignment of the heads by 
always drawing them up against the same 
side of their guide. The live head is fur 
nished with a face plate and chuck; it is 
capable of swinging around a complete cir- 
cle horizontally, and its spindle runs in a 
long, taper, bronze bearing enabling a good 
fit to be constantly maintained. A dead 
spindle with a loose driving pulley is fur- 
nished for use in grinding work on two 
dead centers. The poppet head spindle has 
a spring adjustment, which allows of the 
expansion of the work during grinding 
without binding in the centers. The emery 





wheel slide is mounted on the bed back of 
the table, and is operated by a hand wheel 
easy of access by the operator. The wheel 
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spindle runs in adjustable bronze boxes. 
An additional spindle is furnished for inter- 
nal grinding. Both these, as well as the 
spindles of the live and poppet heads are pro- 
vided with dust caps to protect their bear- 
ings from grit. 

At the left-hand end and at the back of 
the bed is mounted the cutter grinding appa- 
ratus. On it, all kinds of end, face, angular 
and spiral mills, reamers, etc., can be ground 
on either back or face of teeth. The grind- 
ing, instead of being done by the wheel 
running at right angles across the face of 
the tooth to be ground, is done with the 
plane of the wheel nearly in line with the 
tooth, making it possible to have a_ prac- 
tically straight clearance and any desired 
clearance angle irrespective of the size of 
emery wheel used. In Fig. 1 may be seen 
the general arrangement of the parts, which 
shows an angular mill in place, being 
ground. 

Gear cutters are ground with the faces of 
the teeth truly radial and equally spaced, 
insuring a cutter whose every tooth does its 
proper share of the work. For grinding 
these a special slide is furnished of which 
Fig 2 showsa plan view.’ The gauge in- 
dicated by broken lines is used in first 
setting the cutters. 

The machine is arranged for wet grinding 
and is provided with all necessary overhead 
works, wrenches, gauge stops and other 
accessories. 

a 
Early Engineering Keminiscences. 





By GEORGE EscoL SELLERS. 
THE UNITED STATES MINT—III. 
But on that Saturday evening while my 
brother was getting the weights of the old 
housings, rolls and their connections, I start- 
ed on sketches to show Mr. Eckfeldt the ex- 
treme simplicity of a horizontal steam cylin 
der, mounted on a cast iron box bed or 
shears, instead of on wooden sills, as was the 
that sketches re 
solved themselves 
drawings—anelevation and ground plan, The 
elevation I have recently found among a lot 
of odds and ends that have knocked about 


custom at time These 


into two rude colored 


with me for more than half a century; the 
finding of this has recalled to memory much 
of what I am now writing. I worked on 
these drawings most of the night and proba 
I kept my 

noon on 


bly a good way into Sunday. 
mint about 
Monday, taking with me these hastily made 


appointment at the 


drawings; also drawings of the ring metallic 
packing for piston head as used in our first 
locomotive, and also a movable model of an 
arrangement that at that time we were mak- 
ing to regulate by governor the point of cut 
off. 
by a Mr. Childes, at that time our foreman 


It was avery simple device gotten up 
in finishing shop. It was a simple D slide- 
valve, but instead of opening and closing the 
steam ports by its ends it had ports through 
it, the top of the valve being faced, on which 
lay a loose plate or valve with two upright 
stops between which a conical wedge turned 
so as to regulate the play of this plate and 
allow the valve proper to slide under it. To 
the 
main valve until stopped, a constant steam 


insure the top valve traveling with 
pressure on it was secured by a small open 
ing into the escape section of the D valve. 
This simple little device, the simplicity of 
the feed 
them under the steam cylinder operated by 


pumps as we were then placing 
an arm from the crosshead and the solidity of 
the proposed cast-iron bed so pleased Dr. 
Patterson that he used many arguments to 
induce Mr. Eckfeldt to give up his vertical 
hobby; the argument that had the greatest 
weight was the necessity of the greatest sim- 
plicity to avoid being obliged to keep skilled 
workmen for repairs at such out-of-the-way 
places as Charlotte and Dahlonega were sup- 
posed to be. Should the change be made to 
horizontal steam engines some change in the 
designs of the buildings might be necessary. 
The matter required consideration and prob 
ably some correspondence with the architect 
at Washington. The only conclusion reached 
at that interview was that we should have 
the castings and work appertaining to the 
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assay and melting department of the mints, 
and an appointment made for Dr. Patterson, 
Messrs. Peale and Eckfeldt to visit our shops 
at Cardington, the objective point being to 
see the operation of our planer, which at 
that time was the only one in Pennsylvania, 
there being, if I am not greatly mistaken, 
only two others in the United States, one in 
Kembal’s West Point works, and the other 
in Dr. Not’s—both imported machines. Ours 
was a very rude affair as compared with the 
perfect machines of the present time, but by 
allowing it plenty of time it did good work. 
Its only automatic action was in the screw- 
driven bed-plate to give a quicker return; 
both cross-feed and up and down feed be- 
ing by hand, requiring constant and careful 
attention of the operator. The size of the 
machine would take in and plane 8 feet in 
length by 4 feet wide and 3 feet high. Its 
capacity had much to do with shaping and 
sizing the designs for furnace plates and 
other mint machinery, the introduction of 
the kind of ingot molds that had been made 
by Maudsley for the royal mint finished on 
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his planer, and the increase in silver melts 
from fifty 
much sooner than it would have been done 
if the cold file 
scraper had to be depended on. 


pounds to over two hundred 


finishing by chisel and 

A few days after this visit we received 
notice from Dr. Patterson that the works for 
the branch The 
portion given to us was, in addition to the 


mints had been divided. 


melting department on which we were 
mints—the 
steam engines (horizontal), shafting, rolling 


mills and 


then engaged, for the branch 


milling machines, including the 
erection and starting of all the machinery. 
The coining presses and draw benches were 
given to the Merrick works, then carried on 
by Merrick, Agnew and Tyler. 

This work brought us into almost daily 
communication not only with Dr. Patterson 
but with both Peale and Eckfeldt, and I be 
came pretty thoroughly acquainted with 
every step that was taken during the transi- 
tion period, as every advance step was very 
thoroughly discussed, and now as I write 
so crowd on my memory that I find it hard 
to cull what may be of interest to the gen- 
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eral reader. About this time Mr. Peale was 
advanced from assistant assayer to that of 
assayer, melter and refiner (this was in 1836, 
and to chief coiner in 1839). Although en- 
gaged in the radical changes in that depart- 
ment his active mind could not be concentrated 
on its details alone, fortunately for the public 
service. He saw room for improvemen: in 
handling the met! ingots after leaving his 
department, and he suggested and planned 
improvements that have proved to be of 
great value. Although Mr. Eckfeldt was 
pleased with what had been accomplished he 
did not at first look favorably on the im- 
provements Mr. Peale suggested in his spe- 
cial department of chief coiner. He once 
said to me, ‘If Mr. Peale had full swing he 
would turn everything upside down; why 
he even talks of throwing away our costly 
coining presses that have done and are doing 
good service dispensing with man 
power, and yet he won't hear of applying 
steam power to our old screw presses, which 
has been successfully done in the Royal 
Mint, London. He wants something better 


such 








Fig. 2. 


GRINDER.—SEE PAGE 1 


and no doubt he would have it if we 


were 
starting anew.” 

The giving up of almost life-long pets 
that had been Mr. Eckfeldt’s constant care 


would naturally go hard, and still harder 
coming from another department, but as im- 
provements gradually crept in and proved 
their efticiency Mr. Eckfeldt gave full credit 
where it belonged, and I remember him be- 


coming quite enthusiastic over the labor 
saving in duplicating working dies. In the 


fall of 1832 I visited the R yal Mint, but I 
was hurried through as sightseers generally 
At that 
room a row of screw coining presses similar 


are, time there was in the coining 
to those in our home mint, save that they 
were driven by steam power, though the 
driving power was not visibie in the room. 
The top of the screw still carried its heavily 
weighted balanced lever, from the momen- 
tum of which the coin impression was made; 
the weighted lever end striking a wooden 
spring block was thrown back by the recoil 
opening thedies for thrusting out the piece 
The 
the 


coined and inserting a fresh planchet. 
shaft 


power was given by a 


through 
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ceiling from the power-room above, which 
by a clutch box, took hold of the top of the 
screw; this clutch was automatically ey 
gaged and disengaged. As Mr. Peale’s 
mission to England was nearly a year |;ter 
than my visit he must have been acquainted 
with the entire operation, though I do not 
recollect among the numerous drawings he 
made of the machinery of the Royal M 
any detail drawings of the mode of apply ing 
and disengaging the power; and from wiat 
I recollect of the conversations had with him 
on the subject the impression is left that jt 
was anything but satisfactory to him. Ie 
dwelt much on the value of progressive up 
to absolute pressure to be had by the to 
for coining instead of the blow or im; 
given by the screw with its flying weighs 
Through daily intercourse and frequent 
cussions I feel that I have a pretty clear ; 
ollection of the progress of his invention of 
the steam cvining press that was so nearly 
perfect at the first essay. 
The original press was exhibited at 
Centennial in Philadelphia, in 1876, at work 
striking medals—it was represented as 
Peale’s first press, and as having been mile 
by Merrick, Agnew & Tyler, under \) 
Peale’s supervision. This does not fully 
agree with my recollection. That firm 
built the first coining press for coining 
lars and half dollars that went into oper: 
tion in the fall of 1836, at which time Mr 
Eckfeldt was chief coiner; Mr. Peale did 
not take that position until Mr. Eckfeldt’s 
retirement in 1839. The mint repair shop 
was not fitted with tools for doing heavy 
work, which was done out at other shops 
For the first Peale press the patterns and 
castings were made at our works, the fi 
ings made and finished from drawings, ind 


were delivered at the mint, and they were 


mostly put together by Mr. Peale doing 


much of the work himself. In confirn 


tion of these recollections, I still have the 
original drawings from which the work was 


done. I was present when the press wis 
justed and the trials made on the copper 
planchet with the one-cent dies of that 
period. When properly adjusted it was ex 
hibited coining a one-cent size copper mcda 
having on its face, around the rim, UNI! 

STATES MINT, 1836, and in the center and 


FIRST 
STEAM 
COINAGE 


MAR. ° 


the reverse a liberty cap surrounded \ 


rays. The press was then regularly put t 
work on the copper cents of that period 
the fall of the same year when the d 
put to A total 
made on 


press was work, change 


was the face 
female figure, with liberty shield, staff 
cap, Was designed by Thomas Sulley. | 


) 


of the coins. The 


not recollect who made the model in reli 
from his design, but that of the fly 
eagle on the reverse, surrounded by United 


States of America—one dollar, with twent 
six stars on the plain surface, was desig: 
and modeled by Titian R. Peale. From thes 
relief models, which were about 6” diamet 
castings were made to be used as temp! 
or tool guiders iz the die-sinking lathe 
get these castings satisfactory many exp 
ments were tried in our foundry, finalls 
tling on akind of speculum alloy not 
hard for hand finishing, Although the 
sinking lathe was a labor-saving tool in 
rougher portions of die sinking, it did 
dispense with the final delicate hand fin 
yet 
die sinker, was much opposed to its 


Mr. Charles Gobrecht, who was 


When the tirst few dollar coins were stru 
it was found that Gobrecht had taken 
inexcusable liberty of placing his name 
the die, which became conspicuous on 
coin, and the coinage had to be stop} 
until it could be obliterated. Mr. Pea 
improvement in the draw-bench for equa 
ing the thickness of the metallic. stri 
the return of the grippers to t 
hold of the strip to be equalized autom 


making 


instead of being shoved back by hand, ws 
an important advance in the coining dep 
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ment; it was followed by the rotary milling 
machine for raising the edge of the planchet, 
which did its work rapidly, only requiring 
attention in keeping the feed tube supplied 
with planchets. This was a beautiful ma- 
chine from an artistic point of view, as was 
all the machinery devised by Mr. Peale, 
who brought to his work the refined eye of 
an artist. Through a hollow column from 
a tripod base the driving shaft unseen 
rotated the milling wheel or die by a cam 
arrangement within the circular table; the 
planchets were fed from the screwing tube, 
all the work being automatic, dispensing 
with the labor of a skilled hand, and doing 
the work with not less than ten times the 
rapidity. Those beautiful scales for weigh- 
ing gold and silver, so plain and simple in 
appearance, and of such nice accuracy, were 
of his design, and their final adjustment the 
work of his own hands. 

he small steam engine, so architectural 
in design, that for many years drove the 
steam coining presses until their increase 
called for greater power, was, from its high 
finish and silent movement, a most attractive 
object to all visitors to the mint, was of his 
design, and was constructed under his per- 
sonal supervision. In planning this little 
engine, the capacity of the planer I have re 
ferred to was a consideration. The table or 
bed plate was an oblong, hollow cast-iron 
box, supported on four fluted doric columns, 
the entire table being finished and polished, as 
wis also the rim of the fly-wheel. 
architectural designs 
for machinery were 
before the plain, sim- 
round-cornered y 
and direct forms \ 
dictated by utility of \ 
the present time, but 1 
in their chaste sim ; 
plicity were a step in \ 
the right direction. 

During the 


con \ 
struction of the en- 
gines and machinery 
of the branch mints, ‘ 
both Dr. Patterson ‘ 
and Mr. Peale were + 
frequent visitors to , 
works, and on 
great 
made 


These 


ple, 


our 
consultation 
were 
from the original 
plans, in all of which 
Mr. Peale took active 
part, taking an im 
amount of 
secure the 
best practical results. 
When we consider 
that all the improve- 
ments in coining were 
made by Mr. Peale 
while acting in ca- 
pacity of assayer, 
melter and refiner, 
und were entirely 
the 
duties due the coun- 
try in that capacity, 
for which the 
salar y — whatever 
that might be—was | 
considered the equiv 
alent, we can form 
some idea of how much the country at large 
is indebted to his inventive genius and zeal. 
The bulk of the inventions were put into 
practical operation while Mr. Eckfeldt was 
chief coiner, and it was not until his retire- 
ment in 1839 that Mr. Peale got his reward 
by being advanced to that position, giving 
him the management and control of the 
products of his own brain work. As to 
What the pecuniary advance was I know 
nothing. He served in the capacity of chief 
coiner until the fall of 1854, during which 
period no essential changes were made in 
his original steam coining press, milling or 
other machinery. 


in minor points, but the general principles 


changes 


mengse 
labor to 


extraneous’ to 


and 


Improvements were made 


remain the same to the present time. 

[t was alone, as I understand it, due to 
the doctrine of rotation in office, regardless 
fitness, and ‘‘ to the victors belong the 
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spoils,” that Mr. Peale was removed from 
his position at the very zenith of his useful- 
ness. 

One thing remains an enigma to me, and 
that is that the country was under the same 
political rule at the time of the dismissal 
that it was when he entered the service, and 
he was in no sense a politician in the general 
acceptance of the term. 

I understand that it was mainly through 
Judge Kelley—who represented a Philadel- 
phia district in Congress—that a bill was 
introduced and passed giving to Mr. Peale’s 
only child, a daughter, the sum of $10,000 
as some consideration for her father’s in- 
a free gift to his country. I do 
not know that I have anything of interest 
to add to this long rambling talk. 

—-- 


ventions 





Our subscribers, Messrs. Manion & Ilar- 
low, write us from Johannesburg, South 
‘fis the 


African Republic, that that place 











56 4.7’, 180 6-pounders, 127 3-pounders, and 
101 machine guns, or 609 guns in all; and 
of 108 torpedo ejectors. The total comple- 
ments of the new vessels of the year will be 
about 8,800 officers and men.— The Hngineer- 
ing Review. 
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Errors in Indicator Reducing Gear. 
By M. E. 

There is probably no one point in the 
whole department of steam engineering 
upon which engineers are so fanciful as on 
the choice of indicator rigging. It is cer- 
tainly not too much to say that one may 
enter a dozen different engine rooms and 
find as many varieties of rigs employed. 
The ‘‘ Brumbo pulley” in particular seems 
to be a great favorite with many, but it is 
employed very indiscriminately, 
often as not, its use introduces errors con- 
siderably greater than 
those it is supposed 
to correct. If some 
of the very conscien- 
tious individuals who 
so religiously calcu 
late the horse-power 
of engines to the 
third or fourth deci- 
mal, would give some 
little attention to this 


and as 
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ERRORS IN INDICAT 


The Chamber 
of Mines reports the output of gold for 
March as 111,474 ounces. 

eas 


mining camp of the world.” 


The battleships launched for the Royal 
Navy in 1892 were the ‘‘ Ramillies,” ‘‘ Re- 
pulse,” ‘‘ Revenge,” ‘‘ Resolution,” ‘ Royal 
Oak,” ‘‘ Bartleur,” and ‘‘ Centurion”; the 
the ‘‘ Crescent,” 

ons. 


cruisers were 
’ ** Grafton,” 
‘Theseus’; the second-class cruisers 
the ‘‘.Molus,” ‘‘ Bonaventure,” and 
“Seylla’”’; and the torpedo gun-vessels were 
the ‘‘Circe,” ‘‘ Hebe,” ‘‘ Leda,” ‘ Jason,” 
‘* Alarm,” ‘‘ Jaseur,” ‘‘ Renard,” ‘‘ Niger,” 
and ‘“‘Onyx.” The aggregate tonnage dis- 
placement of these vessels is 148,200; the 
indicated horse-power 209,500. 
The armament of the ships launched in 1892 
will consist of 20 13.5’, 8 10’, 9 9.2", 108 6 


first-class 
** Gibraltar,’ 
and 

were 


George,” 


aggregate 


’ 





point, they would 
possibly learn with 
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‘OR REDUCING GEAR. 


surprise that under some circumstances an 
error of 5 to 10 per cent., or even more, 
may be easily introduced inte the calcula- 
tion, owing to the use of inaccurate re 
ducing gear. 

But while the average engineer may err 
in this direction, we certainly expect and 
generally find, due attention given to the 
matter by experts conducting economy 
trials as well as by professors in universi- 
ties and technical colleges. There are, how- 
ever, indications that some of those who are 
generally conceded to know something on 
this point, take too much on trust, and do 
not trouble to investigate the matter for 
themselves. This appears, so far as I can 
see, to have been the case with Professor 
Carpenter, of Sibley College, who, in the 
February issue of an engineering magazine, 
has published a very elaborate economy test 
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of a compound engine. 
The leading dimensions of the engine are 
very carefully tabulated (except the stroke 
which is apparently not considered import- 
ant), and the piston areas are given to the 
one thousandth of a square while the 
indicator gear is about as inaccurate as it 
can well be, as I will endeavor to show. 

Fig. 1 is a reproduction of the sketch of 
the gear of which the following is the Pro 
fessor's description: 


non-condensing 


inch, 


‘* The reducing motion 
used was one often employed by the writer 
and consists of a cam fastened to the cross 
head, and sliding under a ‘ bell-crank’ lever 
arranged as shown. The construction will, I 
think, be clearly understood. « 4 ¢ is a trian- 
gular cam fastened to the side or top of the 
crosshead as convenient; 2 e d is a bell-crank 
lever pivoted at e, which is supported by the 
frame. As the cam « /¢is moved back and 
forth under the bent lever x ¢ d, the point n 
rises and d moves horizontally. The indi 

cator string is attached to d, which is of 
sufticient height to make the string horizon- 
tal. If en is made equal to ed, « b should 
be equivalent to the stroke of the indicator 
drum; 4c should be somewhat longer than 
the stroke of the engine. Thearme d should 
be vertical when 7 is at the center of the 
slide a c. The point @ moves in the are of 
a circle above e, and for this the 
motion is not quite perfect, but the error is 
exceedingly slight, and due entirely to the 
rise and fall of the point d; the horizontal 
motion is correct.” 


reason 


I think from the 

o foregoing description 
uw it will be abundantly 

1) clear that the piece 
fixed to the crosshead 
is an tnelined plane. 
It is distinctly so 
shown in the illus- 
tration ; it is referred 
to as a triangular 
cam, While further it 
is specifically 
tioned that if e n is 
equal to ed, then «a 
4 is equivalent to the 
stroke of the indi- 


men- 


“© 
- 
= 


cator drum, / ¢ being 
somew hat longer than 
the stroke of the en- 
gine. In other words 
| the tangent of the 
angle ae b 





stroke of drum 

stroke of engine’ 

Referring now to 
Fig. 2, let d e 1 rep 
resent the bell-crank 
levers at mid-stroke 
\ : (¢ d being equal to e 
n), and a” one-half 
of the inclined plane, 
and >) ~ one-half of 
the engine stroke, 
The successive posi- 
the 


tions of inclined 


rt plane or cam, at equal 

r tenths of the stroke, 

ra are shown in broken 

| lines, and the corre- 

5 —! sponding positions of 


the point 2 are indi- 
cated by Mt, O, DP, qd 
and 7. It will be 
seen that the horizontal motion tod 
in this way is measured by the lengths of 
the pp, ete., drawn 
from the successive positions of 7 to the 
base Consequently when the end 
of the stroke is reached x d’ instead of being 


viven 


ordinates m m', 0 0’, 


line ¢ n. 


equal to a b ts equal torr only, 

In order that the effect of this on the in- 
dicator diagram may be duly appreciated, I 
have shown at A, // and B comparative 
plottings of the successive positions of the 
ordinates. Of these, those in the center row 
HT represent the true and equal movements 
of the crosshead, which it is desired to repro 
duce in the motion of the drum, Row A 
shows the very serious distortion produced 
by the gear under notice, disregarding the 
vertical vibration of ¢@, while row B shows 
the effect (in this case a beneficial one) of 


using a Brumbo pulley on ed, It will be 





seen that the error will be less as the lengths 
increased, and as the 
under the 


of the lever arms are 
angle a / is decreased. But 
most favorable conditions the gear as de 
scribed must vive inaccurate cards, and with 
early cut-offs and short stroke engines, the 
error would unquestionably be most serious. 
Neglecting this inaccuracy while so spe 
cially referring to that due to the angular 
vibration of the cord, strikes me as being 
as excellent an example of the straining-at 
a gnat-and swallowing-a camel business, as 
| have seen for some time. 

which has been made in 
that the horizontal 


cord is 


The assumption 
more than one quarter 
movement given to the correct, 
appears to me to be based upon the impres 
sion that as the virtual length of the arm 
e n decreases, so also does that at ¢ d, and in 
like ratio, and this is, of course, quite true, 
as far as it goes, and here I may remark, 
parenthetically, that an English electrical 
journal reproducing the illustration of this 
‘‘novel” gear seems also to have reasoned 
the matter out, but only to this extent, and 
consequently falls into the common error of 
supposing that the only inaccuracy is that 
due to the slight vertical movement of ¢, 
previously alluded to, Our electrical friend, 
however, makes 
“confusion 
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movement to the point m. For this con- 
dition to be fulfilled it is necessary that the 
semi-cords 7 7", gq’, etc., should be respec- 
tively equal to 5, ” 4’, and from this the 
construction is evident. In Fig. 3 ¢ 5 n is 
the upper half of the inclined plane, as in 
Fig. 2, and 1’, 2’, 3’, ete., are the desired 
successive altitudes of the point ~, corres 
ponding to successive positions of the in 
clined plane, 1, 2, 3, ete., in Fig. 2. Through 











must always give incorrect results. If an 
accurately curved cam is to be employed, 
however, it is desirable to correct the slight 
error due to the vertical movement of the 
point d. This may be done by using a 
3rumbo pulley on ¢ d, the curve of the cam 
being suitably modified, as shown in Fig. 
4. Here the short inclined lines drawn 
through 1° 2’ 3’, etc., represent as before 
successive positions of the inclined plane, 
and x z the path of n. In this case the 
horizontal member of the bell-crank is to 
receive an equal angular movement, x 
moving through equal arcs of the circle 
for equal movements of the cam. For this 
construction make the length of the are 
nz =n 5, and divide n z into 5 equal parts, 
obtaining points s, v, ¢ and g, through which 
draw horizontals. Taking the point s, for 
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worse confound 








ed” by gravely \ 
stating that this SF; 
error ‘‘may be 
corrected by 
adding a curved 
rim to the lever 
oun which the 
cord ay Wrap; 
this rim to be 
struck from the 
center ¢€.” 

On the as 
sumption made, 


the idea of add 
ing a Brumbo to 
ed, thus making 
the vertical arm 
of the bell-crank 
of constant 
lepyth, while the 
virtual length 
of the horizon 
tul member is 


\ 





























continually 
varying, is 
amusing in the 


ail 


extreme. As we 
have seen, the 
Brumbo does 
actually better 


matters, but the 
“improvement ” 
as here proposed 
is obviously 


made in ignor 
ance of the effect 
of the Brumboin 
veneral, and of 
the real facts of 
this case in par 
ticular. 
Reverting to 
the veur as 
Fig. 


® the fact must 


shown in DUO 


be taken into i i ii Wi ty 
ves count that é | Hi | 
since nm receives | i i 








its motion by 





LT i} - 
GB, ST a a 
Rk Ham 7 — aT OT case 


the wedge action 
of the inclined 
plane, it follows 
that as that point 
its cir 
cular path, it runs down the plane, so to 


rises inp 


speak, and the resulting motion given to 2” 
this 
wedve action of the 


or d is the difference between action 


and that due to the 
inclined plane, 
Having shown how inaccurate this vear 
is, it 
moditied so as to give correct results. 


remains to indicate how it may be 

It will 
be readily perceived that for this purpose 
all that is necessary is to arrange so that the 
uniform horizontal movement of the trian 
uniform vertical 


gular cum shall give a 





Fig. 3 


ROTARY 


these points of altitude, horizontal lines are 
to bedrawn & 4 &. Then from the point 
4° there is to be set off on the horizontal, a 
length 4” 4 4’ 4. Treating the other 
points in a similar manner, the curved path 
ck 7 is obtained, this being the true shape 
of the upper half of the working face of 
the cam required to give a correct horizon 
tal motion to the point d. It will be 
that deviation from a straight line is, in the 


seen 


case selected, very appreciable, and in any 
case it will be obvious that au inclined plane 


j s, a distance j’ s 
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way and without introducing any error w/ 
ever, While the fact that the cord may be |, 
from the Brumbo to the indicator gu 
pulley in any direction is also an advantay 
It will be understood that in either case 
lower half of the cam is obtained by a 
similar construction to that employed | 
the upper part. 

All things considered, it will be seen thi; 
the correct construction of this gear 
volves much more labor than the incorr 
triangular cam and this considerably di 
counts the advantages which the device . 
doubtedly possesses. However, for a pv: 
manent indicator rig, it will be found v 
satisfactory, especially if used with ¢ 
Brumbo as suggested. 

aS 
Rotary Veneer Cutter. 


With this we give a perspective view, aii 
illustrations of important details of a rota 
veneer cutter. In the perspective view tly 
rear side of the knife bed and cap is see 
i cross-section of these is shown in Fie 
This knife bed, to which the knife is bolt: 
extends 

















= across the machine, and moves 
achinist 
Fig. 2 ulong the slides on top of the main bed. |t 
Y--~ ay . P . ' 
| receives this motion by means of the feed 
screws, one on 
t Gi each side of the 
main bed ; thes: 
Go =. 
— A = ~ f are actuated 
ui <4 either by hand 
Ze or by the auto 
AZ | matic change: 
ble ratchet feed 
shown at the end 
of the main bed 
The feed screw 
| . ° 
I nuts, of which « 
= 1 . . 
=== section is shown 
=== / in Fig. 2, are 
= | adjustable to 
ams take up the wei: 
— | « 
\ === \ The log from 
= =e. Which the v 
ia A es < a; Zz neer is to be cut 
=== R T is fastened by 
~ I Cee oe ZS means of screw 
7 or —_~ -— bolts to a cust 
oe iron Stay log 
= Fig. 4 which, in the 
= . 
=== 4 perspective 
=== view, is hidden 
a aaa by the knife bed 
. und its cap, bu 
ime 4 U i 





is partly shown 
ut Bin Fig. 4 
This stay lo; 
reaches 
the machine 
and each of. its 


“cross 


ends is attached 





to a stay log 


head A,asshown 










VENEER CUTTER. 


example, set off from /', on the horizontal 
j&, j being the point 
in which the horizontal the inclined 
line through 4. Proceeding in a similar 
way with the other points we obtain the 
curved path zs’ ¢ c, representing the cor- 
rect of the surface of the 
upper part of the cam when the Brumbo is 
used. It may be noted that in this case the 
stroke of the paper drum can be varied as 
desired by employing Brumbos of. different 
radii without alternation of the cam in any 


cuts 


shape acting 


in Fig. 4; thes 
heads are driy e! 
by cut stepped 
spur geurs 
placed at each 
the m 

in fu 

the sides of th 


side of 
chine ; 


machine are es 
actly alike 
With thes 
stepped get 


smoothness « 


— = === = action is secure: 
SSeS SSS and the liabilits 
————————SSSS of breaking thi 

> ee = 


teeth is reduced 
es In Fig. 4 it wil 
be noticed thu 





the stay log may 
be thrown out of center by means of tl 
nd justing screw in each head, thus allowin 
the operator to approximate the cutting « 
flat veneers, 

From the foregoing description, the opera 
tion of the machine will be readily unde: 
stood ; the log as it revolves with the sta) 
log heads comes in contact with the knif« 
thereby cutting the veneers. During th 
horizon 
back 
again during the half revolution in which 


cut the knife bed slides 12 inches 


tally in a transverse direction and 





























JUNE 8, 1893 

the log is not being cut. This motion is 
mmunicated to the knife bed by means of 

the gearing shown in Fig. 3, which is ar- 
nged so as to allow the Knife bed to re- 
iin still while cutting, when desirable, by 

simply throwing the pinions out of gear. 

Phe machine is driven by an8 inch double 
belt on a 86-inch clutch pulley; these are 
not shown in the illustration. 

The machine is very strongly built so as 
to secure rigidity of parts ; 
weight is 20 tons. It will cut a log 12 feet 
loug at the rate of 15 veneers per minute. 

(hese machines are built by The John J. 
Haves Machine Co., 108 to 118 West street, 
Greenpoint, Brooklyn, N. Y. 


“>_< a 


its complete 


Columbian Exhibition Notes. 
Editorial Corresponde.ce. 

fhe Chicago climate has been giving a 
little exhibition of its own during the past 
week which has rivaled the Columbian in 
interest, and certainly has excited as much 
comment. First a hot wind blows and every 
body suffers from heat, 
Machinery Hall where the natural heat of 
the air is augmented by the sun shining 


especially within 


through the glass roof and the numerous 
steam pipes underneath the floor, as well as 
within the building. But then during a 
single night the wind may change its direc- 
tion and its temperature to such an extent 
that overcoats and heavy wraps are in order 
and Machinery Hall with its 
features is generally voted the most com- 
fortable place on the grounds, 

Nhe question of Sunday opening having 
been apparently settled in favor of open 
gates on that day, the next question to vex 
the souls of the Exposition Management is 
that of the system of judging and bestowing 
awards, the system that has been adopted 
having met with so much opposition that 
the representatives of some sixteen foreign 
countries and a number of American ex- 
hibitors have signified their intention to 
withdraw their exhibits, not from the Exhi 
bition, but from competition for prizes It 
is claimed that the system it is proposed to 
follow will place too much power in the 


hot-house 


hands of one man, and besides will, by 
giving to all or nearly all exhibitors a medal, 
deprive the medal of whatever significance 
How it will 
turn out, of course no one can at this time 


it might otherwise have had. 


tell, but a very good way out of all such 
troubles would seem to be not to award 
prizes, or attempt to decide what exhibit 
may be best in an exhibition of this kind 
For really there is a good deal of humbug 
about the thing, and it is not at all probable 
that a single person who proposed, for in 
stance, to buy an engine, a machine tool or 
i. wood- working machine would be influ 
enced in the least either in favor of or against 
any machine by knowing that it did or did 
not take a prize at this or any other exhibi 
tion 

tests of 
especially engines and boilers, is one that is 


he question of machinery, 
attracting some attention, and there seems 
to have been no adequate provision for 
securing these, especially in the matter of 
funds for defraying the expense of them 
lhe authorities of the Exhibition state their 
desire to have a series of tests, especially of 
Steam boilers and engines, conducted upon 
the plan recommended by the committee of 
the American Society of Mechanical Engi 
neers, but declare they have no funds to pay 
for them. A number of the exhibitors have 
signified their willingness to detray a share 
the expense, however, and it may be that 
there will be some tests of such machinery 
conducted in a proper manner by competent 
iud disinterested engineers, after which the 
defeated exhibitors will begin the usual ex 
piunations as to why the conditions were not 
fuvorable to them, and the tests were not 
luir—explanations which by the way they 
will undoubtedly make satisfactory to a fair 
}roportion of customers, and the mechani 
cal world will wag on about as before 
hough it is undeniable that a prodigous 
nount of work, and very good work, has 
en accomplished at Jackson Park since it 
is decided to hold the Exhibition here, it 
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is very generally recognized that 
would have been far less delay in many 


there 


cases had it been possible for some one man 
to decide definitely and promptly questions 
coming within his jurisdiction, instead of 
being, as there has been, divided authority. 
It is said, for instance, that if the chief of 
au department wants a box removed he has 
to apply in writing to Director-General 
Davis, who refers the matter to the Council 
of Administration, who then orders a written 
communication to Director of Works Burn- 
ham, and he directs his assistant to order 
a janitor to remove the box. Though this 
may be somewhat overdrawn, possibly, it 
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the effect of the accident upon it seems to 
show not only that it is strongly constructed 
but that it possesses the principal charac- 
teristic of the wonderful one-horse chaise, 
and is about equally strong in all its parts. 
however, that Prof. 
Sweet was telling me the other day that he 


This reminds me, 


takes pains to avoid this feature of equal 
strength in the Straight Line, and to do it 
has in some instances reduced the thickness 
of pistons to about ,8, inch by facing out 
a ring 
This he finds strong enough for ordinary 
strains, but when water gets into the cy] 
inder the break occurs there and no harm is 


on each side near the piston rod. 








A New DriLu CHUCK. 


is thought to give a pretty accurate idea of 
the circumlocution required to secure any 
given action, and which has, in many cases, 
prevented exhibitors from going abead as 
fast with the installation as they might have 
done otherwise. Both Director-General Davis 
and Director of Works Burnham recognize 
the difficulty, and both have joined in a 
written proposition to make the former the 
supreme authority and the latter his assist 
authority and re- 
sponsibility as they should be in order to 


ant, thus centralizing 


secure prompt and eflicient action. 

Some of those in charge of engines here 
are finding out how important it is for them 
to look closely after 
protect them, for some features seem to 
have been introduced into the piping systems 


their machines and 





ih 
LN Ud, 
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that are liable to trouble. For in 


stance, the injection water for the conden 


give 


sers is supplied at about twenty pounds 
per square inch pressure. 

One of the Ball compound engines run 
ning with an independent condenser hap 
pened to lose its vacuum the other day, and 
the injection water very quickly flooded the 
cylinder, and something of a wreck resulted, 
some of the bridges between the ports being 
badly sprung, and even the walls of the cy] 
inder being so sprung that it was found 
necessary to go at it with chisel, file and 
scraper to restore it to shape. The guides 
were also so much sprung as to require re- 
planing, and the bed of the engine was 
cracked 
struction is something of a mystery, and 


How the engine escaped total de 


done, new piston must be 
provided. 

The accident to the Ball engine led Mr. 
the Atlas en 
vines, to put check valves in his exhaust 


except that a 


Reulf, who is in charge of 


pipes to make sure that no water can back 
up into the cylinders. 

One epgineer in charge of a plant here 
tells me there has been very little systematic 
work done in the matter of piping up en- 
gines, and that in a number of cases at least 
there seemed to be no predetermined plan 
worked out by a competent engineer and 
adhered to, but the pipes were first put in 
apparently according to some one’s notion 
without drawings, after which some other 
authority would appear on the scene, con 
demn the whole arrangement, and order it 
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taken out and changed. 

A great many changes have been made in 
the Mechanical 
starting of the work, and its organization 


Engineer Corps since the 


seems to have been wrong from the start, 
each new man condemning the work of his 
predecessors, und, too often, proving it to 
be faulty. 

It can hardly be said that this state of 
affairs can be charged to any one person, 
but it is probably due mainly to a combina- 
tion of unfortunate circumstances; especially 
those which resulted in division of authority) 
well as 
changes of personnel during the progress of 


and responsibility as frequent 
the work. 

It is not supposed that the Sunday open 
ing rule, referred to abuve, will much affect 


5 


the machinery men, for it is not expected 
that any of the machinery will be in motion 
on Sundays, and it is doubtful if many of 
the machinery exhibitors will consider it 
worth while to have any one in attendance 
on that day when the crowds will naturally 
be pleasure seeking ones mainly, and little 
interested in mechanical matters. 

No doubt many sincere and well meaning 
people are greatly shocked at the Sunday 
opening plan, but most of them would look 
at the matter differently, I think, could they 
be in Chicago for a while, and see 
Opportunities there are, and ap- 
parently must be for people to do far worse 
things than to walk about the grounds and 
buildings of the Exhibition. 
rather 


how 
many 


It has seemed 
inconsistent, for instance, that the 
be closed on Sunday, 


near one of the 


Fair gates should 


while, main entrances, 
Buffalo Bill’s wild west show with its fusi 
lades of rifle shooting and Comanche yelling 
should be in full blast afternoon and even 
ing; an actual and palpable disturbance and 
interference with those who live in the 
neighborhood, and prefer to spend Sunday 
quietly. 

Among the prominent machinery men and 
engineers from a distance that have been 
noticed about Machinery Hall the past week 
have been Prof. John E. Sweet, Messrs 
Whitney and Pratt, of the Pratt & Whitney 
Co., and Mr, Lucien Sharpe, of the Brown 
& Sharpe Mfg. Co. 

Since writing last week the exhibit of 
the Sanitary Room Closet 
been 


Company has 
from Machinery Hall, but 
there are yet other exhibits there, that while 


removed 


less objected to by machinery men are yet 
manifestly out of place, and this is especially 
true in the foreign sections. 

I had hoped by this time to be able to 
present a number of photographs which 
would give a very good idea of the general 
appearance of the interior of Machinery 
Hall as it is now, but though they are on 
the way they have been unavoidably de 
layed, and will have to appear later, after 
which may appear some others of special 
features of interest to mechanics, to be seen 
here, . J. M. 

Jackson Park, May 27 
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A New Drill Chuek. 


The drill chuck herewith represented is 
the invention of C. E. Billings, of the Bill 
ings Company, and is manu 
factured and sold by the E, Horton & Son 
Co., of Windsor Locks, Conn, 

This chuck is of that type in which the 


& Spencer 


drillis held between two jaws simultaneously 
moved by means of a screw having 
and left-hand 
Instead, however, of the jaws being 


u right 
thread engaging with the 
jaws. 
of the usual form where fitting the body of 
ure thus 
Without the 
‘These jaws, us 


the chuck they are cylindrical, and 
readily fitted 
requirement of much skill. 


und accurately 


will be seen in the engraving, are recessed 
and threaded on one of their sides in which 
the screw engages, The groove in the 
screw engages a central rib in the body of 
the chuck to retain it in its proper position. 

A brief study of the engravings, in one 
of which the jaws and screw are shown de 


tached, will give a perfectly clear under 
standing of the construction, 
me — 
linproved Turret Lathe, 

The lathe shown in the accompanying 
engraving is in many of its features similar 
to the forming lathe shown in our issue of 
April 6. 
the forming slide, and the lever for working 


It has a cut off slide in place of 


the chuck is at the back of the head, as is 
usual in lathes of this class. The lathe can, 
however, be furnished with the lever at the 
this is 

little 
more), us the motion is easier, and the leve 


front the same as the forming lathe 
the best arrangement (costing but 
more convenient when in this position, 
made in two sizes—12 
Vanderbeek’ 
luthe, 
Me riden M i 


These lathes ure 
18-inch 
countershaft is furnished 


inch, and swing ; 
with the 
The manufacturers are the 


chine ‘Tool Co., Meriden, Conn. 








(he Hartsfeld Methods. 

The following communication from Dr. 
Thurston, Director Sibley College, Cornell 
University, is to the point, and requires 
nothing in the way of explanation : 

Kditor American Machinist : 

Your editorial comments on the methods 
of the “ Hartsfeld Furnace and Refining Co., 
of Newport, Ky.,” pungent as they were, 
do not seem to have disturbed that concern 
very greatly. 
of their way and profit, presumably, by the 


They pursue the even tenor 


folly of such foundrymen as do not read the 
AMERICAN Macuinist. A friend, operating 
a foundry in New York City, who appar- 
ently is not of that party, sends me a slip 
cut from the later circular of that firm, on 
which appears the following, under the 
official letter-head of the Department of 
Experimental Engineering of Sibley College 
and Cornell University, and over the signa 
ture of the professor in charge : 

“Our No.1 Eureka Mitis Casting Furnace, 
with your aluminum alloy composite, in use 
here for experimental purpose among our 
500 young college students learning foundry 
practice, must prove to you a great benefit 
from an advertising standpoint as to the 
result from its use here. 

My friend asks whether we have used the 
stuff, whether we get any decided results, 
and whether this isa forgery. He tells me 
that he has written to a number of well 
known firms, whose names have been used 
with equal freedom, and all reply, ‘‘ We are 
“We prefer 
not to pass judgment”—not one commend 
I have replied to his question to the 
effect that the professor concerned, and the 
Director of Sibley College have both tele 
graphed the forgers of that document to 


” 


not users of the material ;”’ 


ing it. 


cease at once the issuing of the forgery; 
that no such incoherent and stupid letter 
was written that, had any 
written, it would have been expressed in 
decent English, and would have been pri 
vate, unless its publication were expressly 
authorized, and in the form of a regular 


them ; been 


report on facts; that we have no facts that 
justify any favorable statement, for adver 
tising purposes or other; and that we have 
warned them by mail that they are subject 
to prosecution, by our trustees, for forgery 
and felony. 

Please reinforce your statement of Feb. 
23d by these facts, and to that extent add 
to the obligations of those foundrymen who 
are wise enough to read your paper, and of 

Yours truly, 
R. H. Tuurston. 
—_- 
LETTERS FROM PRACTICAL MEN, 





Determining the Speed of Vessels by 
Revolution Curves, 
Editor American Machinist : 

In defending Commodore Melville’s meth- 
od of determining the speed from 
olution curve extended, after 
progressive trials, you say that ‘any one 
familiar with laying out curves,” etc., 
knows tkat within limits the extension of 
the curve will be true should a higher speed 
be attained. I therefore ask if this will 
apply to all types of vessels, as I have seen 


a rev- 
running 


curves having decided humps, which are 
true indications of the speeds of the vessel. 
In this case Commodore Melville’s method 
will not apply, aud I venture to say that it 
will not be true for any of the high-speed 
vessels recently constructed, Again, should 
the screws not be adapted to the vessel, how 
will this method apply?) Further you men- 
tion that the excess speed was obtained be 
cause the air pressure was reduced from 
one inch to half an inch, but is not this 
vetting beside the question? The truth of 
the matter is this: The engines were de- 
signed todevelopacertain I. I, P., andassum 
ing the machinery was efficient, as evidently 
was the case, the speed obtained was greater 
by two knots than contemplated, and this 
is therefore the actual statement of the case. 
The department was unable to predict the 
precise result within two knots, which I take 
it is not a very desirable state of affairs. 


The extra speed will probably please the 
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public, but not explain to experts the want 
of accurate knowledge of the exact power 
necessary to drive a given ship a given 
speed, which I think you will agree with me 
is not a desirable state of things. 

If the ‘‘ Bancroft” was designed for 12 
knots then the power should be adapted to 
that speed, and any excess obtained shows 
either a want of confidence in their own 
methods, or that they are trusting to events 
to realize their hopes. J. 0. O NETL, 

Naval Architect. 


The Use and the Abuse of Nuts, 
Editor American Machinist : 
I am forced from my surroundings to see 
a mechanical detail used as it should not be, 
which leads me to the following explanation 
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Tap Holder. 
Editor American Machinist: 

Spindle or nut tap holders as a rule are 
miserable failures. The writer has seen 
small taps broken almost as fast as the tool 
makers could make them, and all because 
the holders did not hold the taps firmly and 
true in tapping. Where there are thousands 
of pieces to be tapped in a day it is desirable 
to have a tap which can be put in the hold- 
er without stopping the machine; also a 
holder which while it holds the tap true and 
firm will allow it to come out of the holder 
when strung full of pieces. A holder which 
will do this is very simple and has proved 
itself almost a positive cure against the 
breaking of taps. The writer has never seen 
any in use except those made by himself. 
With this I send you a sketch of same be- 
lieving that a number of your readers can 
make use of it. The holder consists simply 
of apiece of tool-steel with a hole in the cen- 
ter equal in size to the shank of the tap and 
about five times the diameter in length, and 
extending towards the back end where it 
has a rectangular shape tapering to the end 

as shown in Fig. 1. Into this 


IN the shank of tap, which is of the 


\ same shape, can be pushed and 
driven. This is for lathe tap- 
ping. For vertical tapping a 
piece of clock spring with a pin, 
as shown in Fig. IT, will hold the 
tap from dropping. The holders 
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with sketch. 
on bolts. 

In 99 per cent. of the uses of the nut it 
has been employed to do just the opposite 
from what it should do, For instance if the 
jam nut be half the thickness of the other 
nut (which is all that is necessary) you will 
almost invariably find it on the outside of 
the thick one, whereas it should be the first 
nut put on the bolt. The thick nut, which 
does all the work, must be outside as all the 
strain is on it, and none whatever on the 
thread of the inside one, 7. e., the jam nut, 
except on the opposite side of the thread, 
which is caused only by the pressure of the 
top nut being tightened down on the top of 
jam nut. See sketch. Top part of thread 
in nut C in contact with lower part of 
thread on bolt does all the work; see clear- 
ance on top side of thread on bolt (made 
large so you can see plainly). In nut B the 
strain on thread which 
is only caused by the 
screwing down of the 


| refer to the use of jam nuts 


Ae A, 





should be hardened. Should this 
interest any of your readers the 
writer will be pleased ata future 
time to describe the manner of 
making them in from fifteen to 
twenty minutes. 

T. W. McCane. 


Theory of the Injector, 
Editor American Machinist: 

I note Mr. Kinealy’s remarks 
upon my observations, and would say that 
I agree with them except for the fact that 
they are quite wrong and misleading. First 
as to the formula for steam velocity. For 
the differences of pressure in the exhaust in- 
jector this formula is fairly representative. 
It may not be scientifically accurate, and my 
object was not to write a treatise on steam 
flow, but toexplain in simple language how 
an exhaust injector worked. Mr. Kinealy 
is, however, perfectly at liberty to give us 
an eract formula for steam flow. While he 
was criticising, too, he might have added 
for explanation that it is because of the ex- 
pansive force of steam that a formula for 
liquids fails to hold good when the pressure 
differences are large. However, I will pass 
this to call attention to the very serious mis- 
conception conveyed in the subsequent re- 
marks. We do not, I hope, any one of us 
require to be told that if we deprive steam 





top nut is directly op- 
therefore no 


eT 
posite ; 
strain on the thread on 

same side that the top 

nut has, The strain 

caused by the cap A try 

ing to get off produces 

no strain on the threads 

in jam nut B, but goes through the body of 
nut and acts on the bottom surface of the 
top nut, which in turn is resisted from being 
pressed off by the top part of the threads in 
the nut and the lower part of the threads in 
the bolt. 

The top nut must be a proper thickness 
for the bolt it is used on as it does all the 
work, 
work that is iron and iron, but where same 
can be left apart like a pillow block cap, so 
that there is room for screwing the top nut 
down on the jam nut and it in turn, being 
pressed down, whatever the clearance is be- 
tween thread or put and bolt, without caus- 
jng the cap to be too tight on shaft, is well 
On small bolts, nuts same thick 
ness make a convenience in not requiring a 


Jam nuts must never be used on 


enough. 


thin wrench, which is necessary where the 
jam nut is thinner than the main one. 
KF. W. Kirsy. 
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of its heat it can do no work. Who said it 
could?) Mr. Kinealy goes on to say that if 
I condense my steam by cold water I cannot 
force water into the boiler. Now what does 
he really mean by this? He means that a 
steam engine will do as much work if you 
let it exhaust to airand cut out the con- 
denser as it did when condensing. We all 
know this is not true, yet it is what he really 
states. Cannot he see that when steam is 
formed at atmospheric pressure it must have 
performed work in forcing out the atmos- 
phere from the space into which the steam 
rises? Is it nota fact that, when exhaust 
steam at atmospheric pressure, and there- 
fore containing energy in the form of heat 
sufficient to keep back the whole pressure 
of the atmosphere, is let into the condenser 
of the steam engine, it is caused by the ab 








straction of its heat energy to occupy very 
little space, and that what we may term 


JUNE 8, 1893 


the vacuum work of the condensing engi; 
is nothing more or less than the work ex 
erted by the atmosphere as it falls back | 
gravity into the space vacated by the stean 
Now an injector is simply a form of con 
densing engine, and to say that the eo: 
densation of the steam by 7.6 pounds 
water (or any other proportion) will ma 
the injector refuse to feed a boiler, is sim; 
to deny that the feed apparatus on probal 
30,000 boilers on the United States railw: 
is in working order. Now what are ti 
facts unobscured by a single bracket full 
algebraic formule? 

There is, we will say, a partial vacuy 
somewhere in the body of the inject 
This vacuum space is open we will say 
the boiler (check valve removed) and t 
steam exhaust pipe. Hence into this part 
vacuum water flows at a slow velocity, : 
steam flows by virtue of its heat at ahi 
velocity, which is more or less closely repr: 
sented by the formula given, as is admitted 
Now I must tell Mr. Kinealy that this 
when the steam does its work, and I musi 
tellhim that if each particle of hot stes 
(none the hotter, by the way, for having ¢) 
pended part of its own heat in getting into 
rapid motion) be cooled while it is travelin 
it will continue to move forward just as fast 
as it was moving before it died, it being 
law of motion that a body in motion will 
continue to move forever until stopped bh 
an external agency. We have thus, in pla 
of a jet of quickly-moving steam, a jet of «as 
quickly-moving water, and it is by this 
moving jet of cold water that a furthe: 
stream of cold water many times the weieht 
of the working jet is forced into the boile: 
against the stream which would flow ou 
but cannot do so in face of the superio 
energy of the injector stream, I never pri 
tended to give correct equations. If any 
one wants these, I would refer them to the 
columns of an English mechanical paper, in 
which they have been lately appearing in a!! 
their algebraic glory, and which are pe: 
fectly unintelligible to 999 out of every 1,000 
of the readers of that journal, while for the 
odd man out, who understands them, the 
are useless, for he can do it all himself. 

Mr. Kinealy is right when he says thi 
theory of the injector is simple and easily 
understood, but I beg to differ from him 
when he says his equations explain, etc 
They do not explain the action of the in 
jector to the bulk of men who have not 
specially mathematical bent of mind. In 
deed, they have failed to explain the action 
of the injector to Mr. Kinealy himself, or 
he would never have written the last few 
lines on the first column of his letter, for he 
would have perceived that they constituted 
a direct denial of the possibility of an in 
jector working at all. One thing we know 
the injector does work (I have ascertained 
this by inquiry from a man who monkeys 
with a locomotive.) We know also that tli 
exhaust injector works against 70 pounds 
and will feed water at 190°, taking stea 
from an open-ended exhaust pipe. I ma 
add also that the colder we use the wat 
supply which condenses the working ste: 
the better it will act; and I guess it would 
puzzle Mr. Kinealy to make an injecto: 
work if he had much steam uncondensed 
beyond a certain point. The heat of thi 
steam does its work in the supply pipe, and 
when the steam reaches the combining con: 
it is moving at a high speed, and if n 
sharply killed will stop the injector. I « 
not know if Mr. Kinealy has ever seen 
pail of water thrown ona kicking injectoi 


to help it start. Were we to use a powerf| 


force pump, and therewith force a fine je! 


of water through a small orifice into a wid: 
converging cone like the parts of the inje: 
tor, we should find that this jet would cart 
forward much other water and enter th 
boiler exactly as if the fine jet had receive 
its velocity by reason of having been hi 
steam before it became water. Right in th 
body of the injector itself the work is n 

done by steam at all, for steam is the on 
thing we don’t want in the injector past th 
combining cone. The so-called explanator: 
equations, if put into plain English, mere]; 
tell us that so much heat in so much stean 
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can be made to do so much work. They do 
not tell the practical man anything which 
explains to him by what series of actions it 
has become possible to take waste steam 
from a non-condensing engine and use it to 
push water into a boiler at 70 pounds. Had 
they been sufficient to do this I would have 
sent such a formula and saved space by oc- 
cupying a couple of lines only. 

[ have been much interested by the in- 
formation given this week (April 13) on the 
‘Performance of Injectors.” I see that one 
injector worked with as little water as 8.184 
times the weight of steam used. An inter- 
esting point is raised in that so long as one 
injector will work it should be kept at as 
low an efficiency as possible, for it cannot 


waste heat. Everything gets into the 
poiler. This is specially the case with the 


exhaust injector, the object of which being 
to save Otherwise waste steam, it is well to 
use as much steam as possible to do the 
work of feeding the boiler, and not to try 
and bave a little steam do a lot of duty, 
whereby the feed would be so much colder. 

From the fact that injectors will lift their 
water by suction, we may dogmatize on 
there being a partial vacuum somewhere in- 
side them, or the water would not rise into 
them, or to be exact, be raised by the out- 
side air pressure. The thus proved fact of 
there being a partial vacuum proves also 
that the working steam must have ceased to 
exist as steam at such point. All this, I 
think, goes to show that my explanation 
was not so totally wrong afterall. Anyhow, 
if | am wrong it is only from to-day, and all 
the machinists in America will be busy next 
week putting pumps onto the locomotives. 
Would it not have been better if Mr. 
Kinealy had attempted a better and real ex- 
planation in place of trotting out the hack- 
neyed thermodynamic equation of the text- 
books? W. H. Booru. 

Yr. Dayton’s Feeding Device. 
Editor American Machinist : 

I have noticed the mechanical contrivance 
of Mr. Dayton in AMERICAN MACHINtstT of 
May 4, page 7, illustrated, and am espe- 
cially interested in it for the reason that 
about 20 years ago I used the same in a 
thermometer graduating machine then in- 
vented and designed. It was used to feed 
the thermometer plate along while the de- 
vree marks were being put on to form the 
scale of degrees. In that case a nut was 
employed for the screw, which was double- 
threaded, and the cam collar was double-cam 
shaped, and inclined in cam surface to just 
match the screw thread, so that the nut 
would stand still about two-thirds the time, 
and then move for about a third, the nut 
thus advancing impulsively. 

Let us hear from others who may locate 
this movement at still earlier dates. 

S W. Rosrnson. 
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Cutters for Gear Cutting, 





Editor American Machinist : 

Having read the article ‘‘A Question,” by 
Greko, in your issue of April 20, 1893, say- 
ing he was informed that gear cutters can 
be accurately kept to size or form even 
though three-quarters of the 
ground away, but that he could not see how 
this is possible, as side clearance is neces- 
sary in addition to that obtained from the 
eccentric forming of the teeth, I can’t see 
Where he needs any more clearance than what 


tooth be 


in eccentric mandrel can give him, or how 
it can alter the form in grinding the cutter 
if the cutting edge of each tooth leads to 
center of the cutter and not ahead of 

center as is frequently the case. Each 

th has the same radius which will give 
enough clearance if a cutter is to be (com- 
ily called) backed off after being slotted 
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through inthe milling machine. If it is then 
put on an eccentric arbor or mandrel with a 
center }” eccentric you can get any amount 
of clearance desired with a tool made to the 
required shape. 

A cutter with clearance obtained in this 
way will, when the tooth that is cutting 
travels past the center, give instant relief. | 
inclose a sketch of an arbor which I use 
when there are no special tools made for the 
purpose. 

A is a screw arbor or threaded mandrel 
fitted with nut C and flange B, the tlange F’ 
being solid on the arbor. JD is a split collar 
with adjusting spring or gauge for setting 
cutter at the proper radius and G@ the form- 
ing tool used in tool post in lathe. This is a 
very cheap way of making cutters that you 
grind and not alter the shape or width. 

Schenectady, N. Y. A.A. ROLAn. 


—— me 
Strength and Horse-power of Gear 
Teeth. 


By BELL CRANK. 

A simple rule for determining with con- 
siderable accuracy the horse-power of gear 
wheel teeth is certainly a desirable thing, 
as is shown by the fact that so many differ- 
ent ones have been 
into use. Competent engineers who have 
investigated them closely find that none of 
these handy 
enough to 


formulated and come 


or simple rules are reliable 
be used under all conditions. 
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This is due mainly to two causes. First, all 
the rules take either the pitch or the thick- 
ness of the tooth at the pitch line as a factor. 
This is clearly wrong, for it has been shown 
by experience and by calculation, that a 
twelve-tooth pinion on the cycloid system, 
with radial flanks, has a little more than 
one-third the strength of its mating rack 
tooth. This shows that the strength of the 
tooth bears a kind of ratio to the number of 
teeth in the wheel. Second, all the rules 
have a fixed factor of safety. The factor 
of safety that is the best depends entirely 
on what the gearing is to be used for, and 
may vary from 38 to 15. A general rule 
should give the horse-power developed by 
the full strength of the tooth, and then a 
factor of safety may be used to suit the case 
in hand. In fact any designer who uses a 
formula for calculating strength of parts, 
without knowing the factor of safety em 
ployed, is taking an unwarranted risk. It 
would be much safer if all general rules 
were arranged to give the breaking strength 
only, and then consider the factor of safety 
as a distinct subject. 

In addition to the foregoing, if we con- 
sider the difference in quality of material 
used, and also that there may be from one 
to several teeth in contact at one time, it is 
no wonder that we find such a variety of 
formulas for gearing, so that it is easy to 
find a formula to fit any size gear that may 
happen to be used in a given case. A good 
mechanic with some experience in using 
gearing can guess the horse-power much 
nearer than he could get it by the average 
formula in use. I will present for considera- 
tion and criticism formulas for the horse 
power of gear teeth, which I think will be 
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free from at least two of the foregoing 
faults, be more accurate than others and 
almost as simple as any. 

The calculations are based on the inter- 
changeable cycloid tooth, made with a gene- 
rating circle of a diameter equal to one-half 
the pitch diameter of a 12-tooth pinion. 
Thickness of tooth at pitch line .47 of cir- 
cular pitch. Addendum .3 of pitch. Pinions 
of 16 teeth or less have a fillet at bottom of 
flank with a radius equal to the bottom 
clearance. Wheels of 12, 14, 16, 20, 24, 32, 
40, 80, 120 and rack were laid off accurately 
to a 2-inch pitch. Parabolas were then con 
structed on the tooth of each wheel, that 
would just touch inside the outline of the 
tooth, and the base of the parabola was 
taken as the depth of a beam equal to the 
weakest part of the tooth. 7,500 pounds 
was taken as the load to break a bar of cast 
iron 1 inch square fixed at one end, and the 
load applied 1 inch from point of support. 
With these factors the force required to 
break the tooth was calculated for each 
wheel and the rack tooth. 

The result showed that the rack tooth was 
2.81 times stronger than the tooth on the 
12-tooth pinion, and the tooth on a 20-tooth 
wheel was almost double the strength of the 
12-tooth. 

I then worked out a formula in which the 
number of teeth in the wheel is made a 
factor in such a way as to produce results 
that are more nearly in accord with the 
actual tooth strength. 
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The factors are represented by: 
p = circular pitch in inches. 


Di face in inches. 
n number of teeth in wheel. 
v velocity at pitch line in feet per 


second. 
d = diameter of pitch circle in inches. 
r = revolutions per minute. 
s = factor of safety. 
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I found it necessary to use two formulas, 
because it seemed impossible to make one 
cover the ground with suflicient accuracy. 
I also found it desirable to limit the greatest 
number of teeth in No. 2, because of the 
slight difference there was in strength be 
tween the higher numbers of teeth and a 
rack, but the increase in strength from 120 
teeth to a rack is less than 5 per cent., and 
is therefore not a serious error. 

A formula using the same strength for 
cast iron, but considering the thickness of 
the tooth at pitch line only, would be, 

No, 3, 4. P. pfralr oy prar O18: 
8 s 

The most serious error is in formula No. 1, 
which gives a 14-tooth pinion 12 per cent. 
greater strength than the actual, but formula 
No. 2 is very close to the actual strength. 

Calculating gear teeth, 3 inches p, 7 inches 
f, 10 feet», + 10, n 12, we get 69 horse-power. 

With n 24 we get 152 horse-power; n 60 
we get 172 horse-power; n 120 we get 198 
horse-power 
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Calculating the same by formula No. 3, 
we get 86 horse-power, which would be a 
factor of safety of 8 for the 12-tooth pinion, 
and 23 for the 120-tooth wheel. 

It is quite evident that almost any sort of 
a formula would hit a bull's eye somewhere 
between these two extremes. 

By the use of the improved formulas we 
may do away with this wide variation in 
results, but’ we will yet have some factors 
which will be uncertain. The most impor 
tant of these is the variation in the strength 
of cast-iron. Another is the injury to cast 
iron caused by impact, which may be pro 
duced by sudden changes of load or badly 
shaped teeth. By way of caution in using 
these rules I would mention that gearing 
may be strong enough and yet the pressure 
between areas of contact be so great as to 
cause rapid wear, and also the speed may 
be so high that part of the ‘strength of the 
tooth will be needed to resist centrifugal 
force. 

As toa factor of safety, I think I cannot 
do better than from Mr. Wilfred 


“For slow and harmless gearing 


quote 
Lewis: 
where no serious results can ensue from 
breakage as low a factor as 3 may be used, 
but where high speed and great risk demand 
absolute security 12. or 
used,”” 

It appears from this that the factor of 
safety used 


even 15 may be 


matter 
judgment based on an approximate knowl- 


is mostly a of good 
edge of the conditions under which it will 
work, and it is for this reason I 
prefer to use the formulas in the 
shape I have given them. 
< ie 
Fred J. Miller’s Success. 

A FORMER WORKMAN UNDER MR, 
CHAS, A. 





BAUER HONORED. 
The remarkable) manner in 
which talent of every kind is 
drawn to New York City is ex 
emplified in the rise of Fred JJ. 
Miller, formerly a popular young 
mechanic of this city, to a posi 
tion as associate editor of the 
AMERICAN MAcHINist, of New 
York. Mr. Miller worked for 
years in Springfield in the Knife 
and Bar Works, and afterwards 
had charge of a department un- 
der Mr. Charles A. Bauer at 
Lagonda. While in this city 
Mr. Miller wrote articles for the 
AMERICAN Macuinist, of New York. So 
well were the managers of the paper pleased 
with his work that when the associate 
editorship of the paper was vacant they 
sent aman from New York to engage Mr. 
Miller for the place. He finally accepted, 
and was successful from the start. It is 
now announced by the Scribners that Mr. 
Miller has been engaged to furnish a paper 
on ‘‘'The Machinist,” for a series of practical 
articles which they are about 
under the title of 
As none but the leading specialists of New 


to publish 
**Men’s Occupations,” 


York City have been employed to write the 
various papers, itis a great honor to Mr, 
Miller, and it is one of which his Springfield 
friends may well be 
| Ohio| Republic- Times. 


proud,—Spring field 


[It is only an act of justice to Mr, Miller 
to state that the above is published during 
his absence, and without his knowledge or 
consent.—Ep. A. M.| 

a 
Emery Wheel Dressers, 

We show with this a line of emery wheel 
dressers made by the Norton Emery Wheel 
Company, Worcester, Mass. The variety is 
found desirable for different sizes and quali 
ties of wheels, and for a similar reason the 
different styles are made in different sizes, 
and to be used as hand tools or in a lathe, * 
according to circumstances, The construc- 
tion of these tools is shown by the en 
gravings, 

a 

A manufacturing concern asks us who 
makes a jig saw for metals. If any of our 
readers know, we will thank them if they 
will give us the information, 
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Headquarters at the Fair. 

During the continuance of the Chicago 
Exposition the AMERICAN MACHINIST will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 37. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds. 

>_>: ——— 
York State 

The bill which has recently received the 
sanction of Governor Flower, thereby be- 
coming part of the weekly payment law, 
extends the scope of this law very con 
siderably. As the law now stands all joint 
stock companies are included. Not only 
this, but the law provides in addition to 
weekly payments of wages that a company 
cannot make an offset against wages of goods 
purchased on credit at company stores. 
This would be a good thing if it put out of 
existence such stores, especially inthe mining 
districts, where, practically without com- 
petition, any prices can be charged work- 
men for goods sold on credit, the result be- 
ing that the workmen—nearly all of them— 
are hopelessly in debt to the company, 
owing ina large degree to the outrageous 
profits extorted on goods sold them. The 
rigid enforcement of this law would help 
greatly in lifting the mine workmen to a 
higher plane, putting them to that extent 
out of the power of greed. They would 
learn the salutary lesson of earning their 
money before they spend it, and would be 
forced into the use of their reasoning powers 
more than—as a whole—they do now. 
The very manner in which they are com 
pelled—too willingly perhaps—to live has a 
tendency to prevent the use of their better 
powers, and prevents the cultivation of the 
higher faculties. Always in debt to the 
companies, they come to look for some one 
else to deal out to them the food they eat 
and the clothes they thinking of 
nothing but to day. 

Whether the law will be enforced, that is, 
whether some way will not be found to 
evade it, isindoubt. If the workmen them- 
selves are honestly in favor of its enforce- 
ment, and work to that end, it will no 
doubt be found efficient, or can be amended 
so as to be so, if it is notso at present. But 
if from lack of reasonable ambition to better 
their conditicn they would sooner remain in 
debt to their employers than to exert them- 
if they had rather 
things remain as they are than make a tem- 
porary sacrifice for the sake of future ad 
vancement, the law will fall dead. As it is 
now, as is well known, the workmen are 
practically compelled to trade at company 
Men are not wanted who will not 
The sort of trade that comes to the 
companies in this way is too valuable to be 
lost. Butif the workmen do not conspire 
with employers to keep up this state of 
things it can hardly be kept going. 

On general principles we do not believe in 
laws that interfere between employers and 
employes. They have a contrary effect to 
the bringing about a feeling of independ 
But on the other hand, in the present 
has been 


Two New Laws. 





wear, 


selves to become free; 


stores. 


do so. 


ence 
state of society, such laws, it 
abundantly shown, are in some instances 
necessary. When this is the case it is the 
necessity for the law, and not its existence, 
that is to be deplored. All men ought to 
he able to take care of themselves so far as 
making bargains are concerned, but unfortu- 
nately, if from nothing else than sheer 
weakness, they are not. It is a fact that 
the more intelligent become the less 
need there is for such laws, but there are 
yet a good many who need to have some kind 
of a foothold prepared for them, from which 
to work along up in the way of intelligence. 
Such a law as has been referred to is at the 
best no more than a temporary expedient, 
but temporary expedients are sometimes 
important. While all will admit that the con 
dition of 
enable them todemand and compel justice, 


men 


workmen should be such as to 
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it is a fact that there are bodies of pro- 
ducers that, almost to a man, are not in this 
condition. If this law helps them to be- 
come more independent it will be a good 
thing for every one. 


The other law to which we refer is the 
new law making it a misdemeanor for any 
one to enter into a combination or trust 
whereby the natural operation of supply and 
demand shall be interfered with to increase 
the price of the necessities of life. This is 
another law difficult of enforcement. It has 
been shown time and again with what com- 
parative ease breadstuffs and other articles 
necessary to life could be ‘‘cornered,” the 
only satisfaction in the matter being that 
those who essay to do the cornering are 
some times, in the end, cornered themselves. 
But this is, of course, poor consolation to 
the people who have to furnish the money 
in any case, and are not particularly in 
terested which set of rogues finally get it. 

The main hope of the enforcement of this 
law is that so many are affected. But here 
again the poor are the principal sufferers. 
They have no way of *‘ getting even” by 
raising rents or by some equivalent means; 
and, of course, by any methods ordinarily 
practiced the poor are the least able to see 
that the law is kept alive. Laws similar to 
this one have very generally been found 
practically valueless, and this for several 
reasons, one of which is that they are 
frequently purposely so drawn as not to be 
capable of efficient use—passed for buncome. 
Another is that no one who is able is suffi- 
ciently interested to look after their enforce 
ment, or it is made of interest to the proper 
parties to see that they are not enforced. 

Either or both of the laws referred to can 
be enforced, or put in shape to be enforced, 
if the people take sufficient interest in the 
matter. But it seems to be so much easier 
to preach about ‘‘ conspiracy ” and ‘“ fraud” 
than to make even a little effort to suppress 


them that the benefit to be derived from 
their passage is doubtful. What will be 
done with them remains to be seen. They 


are in the interests of the people. The 
question is, do the people want them in a 
sufficient degree to see that they are en- 
forced? 





eee 
Not Sufficient Evidence. 

The krening Post takes Secretary Herbert 
to task for the manner in which he is as- 
sumed to be treating Commander Higginson 
of the ‘‘ Atlanta,” or at least permitting him 
to be treated. The Post is quite right in its 
strictures, if as it says: ‘‘ The newspaper 
correspondents who hang around the de- 
partment and collect its gossip are let loose 
upon him to hunt him down,” but there is, 
so far as we can see, no evidence to that 
effect. Commander Higginson, it appeared 
at the time, delayed sailing as ordered, hav 
ing made a requisition for boiler tubes for 
repairs, but was peremptorily ordered to 
proceed. Having been considerably longer 
than the time ordinarily required between 
two ports, the newspaper correspondents, or 
at least the correspondent of the 7¢mes_ in- 
sinuated that he had purposely delayed the 
passage of the ‘‘ Atlanta” out of spite, or 
something of the sort. If, as the Post ap 
pears to believe, the Navy Department 
attachés, in the absence of a knowledge of 
the facts in the case, had any hand in incit 
ing the attack on Commander Higginson, 
there is abundant room for censure, and if 
this attack has been made by the consent of 
Secretary Herbert, he must be—let us say 
foolish. It would be evidence of a very 
small mind, one that would let bad temper 
run away with decency and justice, and 
could not fail, if followed 
tent, to lower the standing of naval officers. 

But it is wise, as all modern observation 


to any great ex 


shows, to place a very low estimate upon 
newspaper correspondence, especially from 
Washington, and particularly when a cor- 
respondent claims to have ‘inside knowl- 
edge” of what is going on in some depart- 
ment, The ‘‘ Reliable Contraband” of war 
times has an enduring hold on the Washing 
ton correspondents of the daily press, and 
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gossip that has no foundation outside tne; 
brains fills space just as rapidly as fact 
It appears to us much easier to belie, 
that this accounts for the ‘‘ news” in regard 
to the commander of the ‘ Atlanta” th 
that there was and is an effort of the Nava] 
Department to get him ‘‘ written down” hb, 
some one willing to do it for so much 4 
column, Secretary Herbert, or the depar 
ment attachés, cannot be convicted uy 
the testimony as published. It is a matt. 
—the manner in which affairs ar 
managed—that particularly interests tl 
people of this country in these times wh 
they are paying roundly for a ‘“‘ new navy 


naval 


and if the /stis right in its assumptio: 
further evidence ought to be easily collecte 
ee: ~ 
The New Rifle. 

The apparent final triumph of the Kra 
Jorjensen rifle and its adoption for use |} 
the U.S. army, while it may be regard 
as somewhat humiliating to us who pri 
ourselves upon our ingenuity and inve: 
tive ability, must yet, we think, be r 
garded as nothing more than the 
mate effect of the conditions which pri 
vailed for a number of years past. It is 
entirely probable that if we had been for t) 
past twenty years paying more attention | 
war matters and preparations for war than 
to any one thing else, while Europe had 
been giving her attention to other matte: 
we would have been far ahead in our cd 
velopment of implements of war, as we we! 
at the close of our last war which end: 
nearly thirty years ago. 

The new gun is said to be an improvement 
former 


legit 


over models of the same nami 
adopted by foreign countries and to be thi 
best shoulder gun in existence for army us: 
though this is and will be vigorously denied 
by rival inventors and manufacturers, as i 
to be expected. 

It is thought that the new rifle will soon 
be under construction at the Springfield 
Armory, and that the army will soon br 
supplied with it. It is a magazine gun 
firing a long bullet .8 inch diameter, th: 
powder chamber being enlarged so that 
relatively great velocity and dynamic energ 
are given to the bullet, which combined with 
its relatively small wind resistance give 
it a very flat trajectory, great range and 
great penetration. 

ee ee 

The example set by the Pennsylvania and 
the Lake Shore Railroad systems is one which 
it is to be hoped will be followed by ever 
road in the country. have 
granted to each employe two weeks’ vaci 
tion, with free transportation to and from 
the exhibition at Chicago for themselves 
and all their dependent families. The ex 
hibition now going on at Chicago is one th 
like of which will not probably be again 
seen in this country within this generation 
and every possible facility should be given 


These roads 


to those who can ill afford the expense o 
The rail 
roads are ina position to render much ai 
to their employes in the matter, and itis t 
be hoped they will make good use of thei: 
opportunities for doing good in this dire: 
tion. Every employe will be the bette 
employe for the education which will com 
of a visit to such an exhibition as this. 


visiting it to do so if possible. 


ome 

The failure of the Aldine Hotel enterpris 
at Chicago is scarcely less unfortunate in it 
effect upon the Fair perhaps than was th 
suspension of the bank which had a bran 
at Jackson Park. 

This hotel enterprise offered special at 
tractions to intending visitors who should 
be trusting enough to pay a good portio: 
or all of their hotel bill some months i: 
advance, and it seems that a goodly numbe 
of people were induced to do this, some o 
these being now in Chicago endeavoring t 
find out what prospect there may be for r¢ 
covering any portion of their money to bi 
applied to the payment of other hotel bill 
or to be spent at home, where probably 
many of the victims will conclude to spend 
what they may be fortunate enough to re 
cover. 
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Questions of general interest vatine to subjects dis- 
ad in our columns will receive attention in this 
department. The writer's name and address should 
alivays accompany the question. Neither correct initials 
nor location will be published when there is a request to 
thal effect. If questions are enclosed with a business 
yomunication, they should be written on a separate 
sh 








281) x. 'Y. —, writes: Please give 
rule for reducing kilogrammes to pounds. 
4.—-A kilogramme is equal to 2.20462 
pounds avoirdupois; hence, by multiplying 
kilogrammes by 2.20462, the equivalent 
number of pounds will be obtained, thus 10 
kilogrammes are equal to 10 x 2.20462 
22,0462 pounds. 


282) E. N. E., Williamsport, Pa., writes: 
I am he iving trouble to make rubber bands 
stick on iron band saw wheels. Please give 
a receipt for a cement. A.—The following 
is recommended: Soak pulverized gum 
shellac in ten times its weight of strong 
ammonia. This will make a slimy mass, 
which, if left to stand for a few days, will 
become liquid and ready to use. 


88) A. L. K., Lancaster, Pa., asks: 
Where can I obtain a book treating on en- 
graving watches, jewelry, etc., and what is 
the price of it? .A.—Write to any dealer in 
technical works, the address of some of these 
you will find in our advertising columns. 

Is engraving a good paying tr: ade? A.— 
i pays as well as any other profession in 
which skill, taste and experience is required. 


(284) K. Jamestown, N. Y., writes: 
Ihave seenaclock dial whose face gave a 
light enabling one to see what time it 
was no matter how dark the room may be. 
Kindly inform me how such dials are made, 
and the —- als employed for making 
them. —For this purpose a luminous 
paint is er which is made by heating 
powdered oyster shells and sulphur togethe r 
in a closed crucible. This forms a poly 
sulphide of calcium, which is mixed with 
mastic varnish to form the paint. The poly- 
sulphide of calcium has the peculiar property 
of emitting in darkness light which it has 
previously absorbed. The practical applica 
tion of luminous paint is limited, as the light 
emitted is small, and has failed for m: ny pur- 
poses for which its use has been suggested. 
For match safes, clock dials, and ‘under a 
few special conditions, it may be satisfactor 
ily neil 


285) W. E. T., Rutland, Vt., writes: I 
toons by an ‘omission on my part that the 
problem I gave you was not what I wanted. 
I should have stated it thus: A tank 244 
feet long and 61 inches in diameter is laid on 
its side in a horizontal position. Now, 
what I want is the contents for every } inch 
in depth measured vertically downwards. 
A. To compute this you will have to find 
the areas of segments, each increasing } inch 
in height, and then multiply these areas by 
the length of the tank. If these areas are 
computed in square inches, they should be 
multiplied by the length in inches, the result 
will be cubie inches. The rule for com- 
puting the area of a segment is given in 
answer to Question 221 in our issue of May 
{, current volume This rule involves con 
siderable labor which can be avoided by the 
use of the table of areas of circular segments 
given in Trautwine’s Civil Engineers’ Pocket 
Book. 


86) R. D., Cleveland, Ohio, writes 
Please inform me how the top of a copper 
fire box is fastened to the crown sheet. A. 

The crown sheet is riveted to the sides 
and ends of the box. 2. What means are 
used to prevent the tubes at the fire box 
end from leaking ? -To avoid leakage 
as much as possible copper ferrules are in- 
serted between the tubes and the sides of 
ne holes in the tube sheet; the tube is then 
beaded over to prevent the ferrule from 
dropping out, and at the same time protect 
the ferrule as well as the end of the 
tube from wear caused by the impact of 
the unconsumed fuel which is drawn against 
them. When ferrules are used, the holes in 
the tube sheet are drilled ;y inch larger in 
diameter than that of the tubes. The out- 
side of the ferrule is turned straight, and 
the inside is bored out tapered. The length 
of the ferrule is about + inch greater than 
the thickness of the sheet, and its greatest 
thickness is about Linch at one end, the 
taper bringing the opposite end to a knife 
edge. The ordinary way of forming the 
taper on the end of the tube so as to fit the 
ferrule, is to hold the tube in an upright 

osition, and allow it to drop a few times 
into a die bored out to the proper taper. 
‘ometimes the ferrules are bored out cylin 
drieal. 

(287) G. M. T, Peekskill, N. Y., writes 

inclose sketches of two styles of disks to 

e used in a step bearing for heavy upright 
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shafts, and I wish you would answer the fol- 
lowing questions: Of the two styles of 
disks shown in Figs. 1 and 2, which is the 
more generally used? A.—Neither of them 
are often employed, because for a heavy 
shaft the brass disks are liable to break. Of 
the two styles we should prefer those shown 
in Fig. 2. 2. Which style will wear the 
longer? And will one be better lubricated 
than the other? A —lIf the brass disks do 
not break, that in Fig. 2 will wear the 
longer because it will be better lubricated. 
3. Willa U-groove give better results than 


the V-groove shown in Fig. 2 ? —There 
is no choice between them; in our opinion 
one will work as good as the other. Fora 


step bearing which has to sustain a heavy 
weight, as indicated in your question, the 
design shown in Fig. 8 isa good one. The 
lower end of the shaft is shaped to a square, 
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which fits loosely into a corresponding 
socket in a cast-iron disk #, faced on its 
lower side, and provided with crossing 
grooves // for oil. This disk abuts against 
a similar piece A of square horizontal sec 
tion, turned true on top, and terminating 
below in a convex surface rocking on the 
bottom of the box (, in which the step is 
contained. The piece A is provided with a 
center hole met by others drilled from its 
periphery, which serve to convey oil to its 
center. The surrounding box C is filled 
with oil, which finds its way into the holes 
o, and is pumped up by the centrifugal 
action of the grooves / /, and distributed 
over the wearing surfaces, while the con 
vexity of the loose piece A enables it to 
present a perfect bearing to the fixed disk 
B, and its square section prevents it from 
turning. If the velocity of the shaft be 
not excessive, and the pressure per square 
inch on the step be not over 50 pounds, the 
durability of the step will be practically 
endless. Under this pressure the disks 
never touch, but are constantly kept apart 
by a film of oil. Steps thus made by Messrs. 
William Sellers & Co., have been found, we 
are informed, after 25 years of constant 
running, still to show the tool marks of the 
lathe in which the wearing surfaces were 
turned up. 


In proportioning such a step, it 
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is only necessary todivide the total weight to 
rest on it by 50, divide this quotient by .7854, 
and extract the square root of the quotient ; 
the result will be the diameter of the disk. 
For further information on this subject, see 
Appleton’s Cyclopedia of Applied Mechan 
ics, from which the above has been taken. 


(288) A. C., Houghton, Wash., writes: 
Please answer the following : With a boat 
of acertain length, breadth and draught, also 
the lines of the model duly considered, how 
do marine designers proceed to determine 
the power required to drive the boat a cer- 
tain speed per honr, due allowance being 
made for skin friction, ete.?> Lam aware 
that this subject is an intricate branch, and 
has many varied, vexing conditions which 
must be solved, and for which due allow 
ance must be made. But yet in this as well 
as all other branches of science there must 
be some elementary principles and stepping 
stones upon which successful boat designers 
depend. It is these elementary principles 
that I wish to become acquainted with. A. 
The method of analyzing the forms of ships 
and calculating the indicated horse power, 
has been devised by Mr. A. ©. Kirk, of 
Glasgow, and met with much favor on all 
sides. It is very generally used by ship 
builders on the Clyde and elsewhere for 
comparing the results obtained from steam 
ers with those obtained from others, and 
likewise to judge of the form and dimen 
sions of a proposed steamer for a certain 
speed and power. The general idea is to 
reduce all ships to so definite and simple a 
form that they may be easily compared. 
As rectangles and triangles are the simplest 
forms of figure, and more easily compared 
than surfaces enclosed by curves, so the 


form chosen is bounded by triangles and 
rectangles as shown in the accompanying 
figure. This is called a block mode; its 


length A B is equal to that of the ship, and 
the depth A’ 7 is equal to the mean draught 
of water, the capacity is equalto the dis 
placement, and its area of section equal to 
the area of immersed midship section of the 
ship. The dimensions of the block model 
may be obtained by the following methods 
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A @ is equal to 77 B, and DP) Fis parallel to 
Fk k. Therefore the area A PD B BK 
equals H WK Xx A HT. The volume of the 
figure is this area multiplied by the height 
AL, and consequently the volume of the 
block isequalto A Lx FE WX& A TT. But 
A LX EF Wis equal to the area of the mid 
ship section of the ship, and the volume of 
the block is equal to the volume disp laced 
by the ship. Hence, displacement « 35 
immersed midship section x A //. We also 
have, # A = immersed midship section 
divided by mean draught of water. It has 
been found that the wetted surface of this 
block model is very nearly equal to that of 
the ship. In actual practice the wetted 
skin of the model is from 2 to 5 per cent. in 
excess of that of the ship; for all purposes 
of comparison and general calculations, it is 
sufficient to take the surface of the model. 
For ocean- going merchant steamers whose 
speed is from 14 knots upwards, the length 
of 77 B is from .3 to .86 of the length. For 
ocean- going steamers whose speed is from 
12 to 14 knots the length // 2 is from .26 to 
of the length. For cargo steamers // 3 
is from .22 to .26 of the length of the model 
The length of the model is measured from 
the foreside of stem to the aft side of body 
post on the water line. To find the in 
dicated horse-power from the wetted surface 
in ordinary cases, where steamers are formed 
to suit the speed, as indicated above, the 
number of horse-power per 100 feet of 
wetted surface may be found by assuming 
that the rate for a speed of 10 knots is 5, 
and that the quantity varies as the cube of 
the speed. For example, to find the in 
dicated horse-power necessary to drive a 
ship at a speed of 15 knots, having a wetted 
skin of block model of 16,200 square feet, 
we have, 
15 


3 
The rate per 100 feet (50) * 5 = 16.875, 


and the required indicated horse-power 

16 875 « 162 = 2,784. When a ship is ex 
ceptionally well proportioned, the bottom 
quite clean, and the efficiency of the ma 
chinery high, as low a rate as 4 horse-power 
per 100 feet of wetted skin of block model 
may be allowed, 2. Could you name some 
suitable work on this subject for novices’ 
A.—Manual of Marine Engineering, by A. 
EK. Seaton, we believe is the highest au- 
thority onthis subject. The above has been 
taken from this work, but considerably con 
densed, 3. Please give formulas for com 
puting diameter and pitch of propeller, A. 

Thissubjectis very intricate, and will require 
too much space in these columns to explain 
it. For this information we must refer you 
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to the above mentioned work. 4. Please 
give formulas for computing the dimen 
sions of boiler suitable for the boat. A 


You will find this information in our answer 
to Question 246 in ourissue of June 13, 1889. 
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Transient Adve rtine ments 50 cents a line for each 
insertion under this head. About seven words makea 
line. Copy should be sent to reach us not later than 


Saturday morning for the ensuing week's issue. 





Grant’s gears, Lex’n, Mass., & shies . Pa. See p. 11. 
Shafting Straighteners. J. H. Wel 
Ideal Drawing Stands. WoC pS Ag N.Y 
Forming Lathes Mer. Mach. Tool Co . Meriden, Ct 
Air Hoists, Frank Richards, Rox 3686, N.Y 
6 Spindle Turret Drills. A.O Quint, Hartford, ¢ 
airing x Machs. Kempsmith M. T Co., Mil., Wis 
Bradley’s Power Hammers, the best in the 
worid.”’ 20 sizes. Bradley & Co., Syracuse, N. Y. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York 
Drill Presses, with Tapping Attachments 
Gould & Eberhardt, Newark, N. J. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwe!l & Moore, 111 Liberty St, N. Y 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St..N.Y, 
Lodge 


s, Tampa, Fla 


Pulley lathes, most efficient offered. The 
& Shipley Machine Tool Co., Cincinnati, O 
$5 gauge shows speed and all changes of eng’s 
mach'y, ete. C.T. MceL.& Co., 120 Fulton St. 
Air Compress ors for every possible duty 
Air Compressor Works, 43 Dey Street, N 
For Cypress Tanks and Vats, address W. EB. Cald 
well Co., Floyd and Main Streets, Louisville, Ky 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, et¢ 
* Shapers (Double Triple Quick Stroke") 
Trade Mark 
Gould & Eberhardt, Newark, N. J 
Split Pulleys at low. prices, and of same strength 
and appearance as Whole Pulleys Yocum & Son's 
Shafting Works, Drinker St., Philadelphia, Pa 


Most sensitive and durable 


made; works within one pound 
r Kieley. 1W 


Boston. 
Clayton 


Damper Regulator 
Send for cireular 
Thirteenth Street, New York. 


For the Latest Improved Diamond Prospecting 
Drill address the M. ©. Bulloek Mfg. Co., corner 
Canal and Washington Sts., Chicago, HI 

Improved Duplex and Special Gear Cutters in 
stock and to order: Gear and Milling Cutters of 
all descriptions. R.M Clough, Tolland, Conn. 


‘Pumping Machinery.” New book, 
270 Eng. Prospectus free. W. M. Barr, 
ton Avenue, Philadelphia Pa. 

Builders Tron Foundry, 
Mounting, and 2 12 
Govt Bldg., Chicago 


150 pp, &vo® 
$223 Powel 


Providenee, R. 1... Mortar 
B. L. Rifled Mortars in front 
Pamphlets on application 


Gear Cutiers, Auto. Specially adapted for Motor 
Gears and all other style Gears 
Gould & Eberhardt, Newark, N. J. 
Passaic Art Casting Co.,35 Warren St., N. Y. Fin 
est Castings in the world. Brass, German Silver, 
Aluminum, ete. Patent) Pressure Process. Ma 
chinery Name Plates. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases 
111 Brondway, New York 


Send for Brief History of Patent Legislation 


De Lamater Serew Propeller Wheel, made only 
by ‘Toe Samuel L. Moore & Sons Co., Elizabethport, 
N.d4., who have purchased from ©. H. De Lamater 
& Co... New York, all their patterns, books of 
record gauges, ete. Location and equipment well 
adapted for Heavy Steamship Repairs 
Binders" for the AMERL AN MACHINIST. Two 
styles the “Common Sense,’’ as heretofore sold by 
us and mailed to any address at $1.00 each, and the 

*“New Handy.” mailed at 50c. each. The former 
has stiff board covers, while the latter ha- flexible 
covers with full page opening flat. Either will hold 
tne entire 52 issues of any volume. AMERICAN Ma 
CHINIST PUBLISHING Co , 203 Broacway, New Yerk. 


“Indicator Practice and Steam Engine Economy.’ 
By F. F. Hemenway Contains plain direetions tor 
using the indicator and making all required caleu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and. boilers Price, $2 
postpatd Published by John Wiley & Sons, 53 East 
renth Street, New York 


_ 
Machinery of the New 
boats, 


Composite Gun- 


The design of this machinery, while not 


presenting a radical departure from existing 
nevertheless contains novel 


practice, some 


features which will be of great interest to 


all engineers, as it is believed to be a design 


which combines in an unusual degree all 
the good points which have been desired 
hitherto in 


sacrifice of any. As 


naval machinery without the 


is well known, there 


has been considerable complaint in previous 
designs because the machinery, while ca 


pable of 
working at full 


driving the vessels at high speed 


when power and under 
has not been very economi 
fact 


engines, designed for full power, 


forced draught, 
cal at low powers, on account of the 
that the 


were enormously too large for the power 


which they developed when working at 
cruising speed, 
Various methods have been adopted to 


meet this problem, one of which is that in 
the ‘‘ New York” and the ‘ Brooklyn,” of 
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having two independent triple-expansion 
engines on the same shaft, so that at re- 
duced powers one of these could be thrown 
entirely out of use, and the ship driven with 
the after engine of each shaft, which would 
then be practically at about half its full 
power. 

While this is an excellent design for ma- 
chinery of great power, like that of the 
‘New York” and the ‘‘ Brooklyn,” it is 
manifestly not applicable to a small ship. 

Another method is that adopted for the 
two ‘ Pirates,” the ‘‘ Columbia” and the 
‘‘Minneapolis,’” which have three engines 
of the same size which will all work at full 
power, while for reduced speeds the central 
one only will be used, the propeller shafts 
of the others being disconnected from the 
engines. 

Still another method is that adopted on 
the ‘‘ Maine,” where the low-pressure cylin- 
ders are placed forward and arranged to be 
disconnected when working at reduced 
powers, so that the engines will then be 
compound, and the pressure, of course, will 
be that appropriate to a compound engine. 

The method adopted in the gunboats is a 


development of that adopted for the 
‘“Maine.”” The engines will be quadruple- 
expansion at full power, working with 


steam of 250 pounds pressure, while they 
will be triple-expansion for cruising speeds, 
working with steam of 160 pounds pressure. 
This is accomplished by having two sets of 
boilers—four tubulous boilers to carry 250 
pounds pressure, and two cylindrical boilers 
to carry 160 pounds. And it is just here 
that the especially novel feature of this 
design comes in. All the boilers will be 
used when the engines are working at full 
power, but the coil boilers will supply 
steam directly to the high-pressure cylin- 
ders, while the cylindrical boilers will de- 
liver their steam to the first receiver, where 
it will meet the exhaust steam from the 
high-pressure cylinders at the same pressure, 
namely, 160 pounds. 

The intention is, in general, to use the 
cylindrical boilers with the triple expansion 
arrangement, for cruising speeds, but it is 
perfectly feasible to use the coil boilers as 
well, and this will probably be done in order 
to give them a fair share of the work. 
There are twin screws, each driven by a 
separate engine, with cylinders eleven, six- 
teen, twenty-four and thirty inches in 
diameter by eighteen inches stroke, and it 
is expected that the horse-power will be 
about seventeen hundred and sixty when 
the engines are making three hundred rev- 
olutions, giving the ships a speed of four 
teen knots ; the cruising speed is expected 
to be about eight knots, with one hundred 
and sixty revolutions. When running at 
cruising speeds, the low-pressure cylinders 
will be disconnected, a very simple and 
efficient disconnecting coupling being fitted 
on the crank-shaft between these cylinders 
and the second intermediate. It is import 
ant to note, in this connection, that the three 
smaller cylinders which form the triple- 
expansion engine, are designed with special 
regard to highest efficiency when so used. 
The large low-pressure cylinder, which be- 
comes the last one in the quadruple-expan- 
sion engine, has been designed so as to give 
fair economy, and a good distribution of 
steam when the engine is working at full 
power, but, as has been stated already, the 
primary idea has been to have the cruising 
arrangements designed with special regard 
to efliciency, as the engines will be used 
that way, probably nine-tenths of the time, 

A matter which has been well understood 
by engineers for some time, but which was 
developed in a very clear and striking man- 
ner by Past Assistant Engineer Hollis in 
the Journal of the Society of 
Naval Engineers for February, 1898, is the 
great reduction in the efficiency of the en- 
tire machinery at cruising speeds when 
there isa large number of separate auxiliary 
engines for running the air pumps and other 
auxiliaries. With this in view, the air pump 
has been designed to work from the main 
engine in the gunboats. It is, however, 
generally the case that air pumps, when 
working at high speed, as will be necessary 
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for full power, are not as efficient as at lower 
speeds, so that there will be a diminution of 
vacuum. To obviate this, a small inde- 
pendent air pump will be fitted, which will 
be used for working on the condenser when 
the main engines are idle, and will also be 
used on the condenser to assist the air pump 
when working at full power. At cruising 
speeds, however, the only air pump will be 
that driven by the main engine, and which, 
at the speed then developed, will be thor- 
oughly efficient. 

Another good feature is the fact that the 
evaporators have been designed as an in- 
tegral part of the machinery. Hitherto 
they have been located after the main en- 
gines were placed, and it frequently hap- 
pened that the only place where they could 
be put was at some distance from the main 
engines. In the gunboats the evaporators 
will be in the engine room, and just along- 
side the condenser, so that the water fed to 
them for evaporation will be the discharge 
water from the main condenser, which will 
have been heated already some thirty or 
forty degrees above the temperature of the 
outside water, thereby giving a direct sav- 
ing of that much heat ; the discharge of the 
evaporators will go both to the main con- 
denser and to the distillers. When going to 
the former it will be used to make up losses 
of feed water, so that the boilers will always 
be fed with fresh water, if desired. 

The arrangement of the boilers is some- 
what similar to that on the ‘‘ Monterey,” 
which also has four tubulous and two 
cylindrical boilers. As already explained, 
however, the combination on the gunboats 
is somewhat different, in that the coil boil- 
ers are intended mainly to supply the high- 
pressure cylinders when working at full 
power, while the cylindrical boilers are to 
deliver their steam to the first intermediate 
cylinders. No special type of coil boilers 
has yet been decided on, and it is probable 
that the decision will be, as was the case 
with the ‘‘ Ericsson,” to let the contractors 
for these vessels select a coil boiler subject 
to the approval of the Navy Department. 
It is, however, settled that the coil boilers 
are to have one hundred square feet of grate 
surface, and four thousand of heating sur- 
face. 

The two cylindrical boilers will be about 
seven feet eight inches in diameter, and ten 
feet long, each having a single corrugated 
furnace. The grate surface of each will be 
about twenty-one square feet, and the heat- 
ing surface six hundred and seventy-five 
square feet, making the aggregate grate 
surface of all the boilers one hundred and 
forty-two, and the aggregate heating sur- 
face five thousand three hundred and fifty 
square feet. 

These cylindrical boilers are splendid ex- 
amples of scientific designing ; every point 
which needs to be looked after about the 
boiler has received careful attention, and it 
has not simply been a problem to get a good 
amount of grate and heating surface in the 
least possible diameter, but to make a boiler 
which shall stand comparatively hard usage 
without injury, and in which it will also be 
possible to use salt water, if this should be 
necessary in an emergency. In other words, 
the facilities for cleaning and scaling the 
boiler have received just as much attention 
as the question of its strength. All engi- 
neers who have seen the designs are de 
lighted with them, as it is evident that no 
boiler has ever been designed before which 
will be so easy to keep in good condition as 
will be the case with these cylindrical 
boilers. 

It might not be out of place to add, as 
the question might arise whether it is judi- 
cious to supply steam direct from the 
cylindrical boilers to the first receiver, that, 
while this has never yet been done, it is 
only an extension of the arrangement which 
has obtained for some time, of exhausting 
from the auxiliaries into the receivers, and 
also of fitting steam pipes direct from the 
boilers to the receivers, so that, if the boil- 
ers made more steam than the engines could 
work off, when all steam went to the high- 
pressure cylinders, a part could be turned 
directly into the receiver. The difference 
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is that the arrangement in the gunboats is 
thoroughly scientific, and designed with 
due regard to economy, while the other is 
simply an arrangement fitted to provide for 
possible mistakes. 

It is, of course, impossible at this time to 
state just what economy at cruising speeds 
will result, but there is every reason to 
believe that it will be very great, and should 
approach very closely to that of economical 
merchantmen. In fact, it is expected that 
a horse-power will be obtained for an ex 
penditure of from 1.6 to 1.8 pounds of coal 
per hour. 

It is an impossibility in a naval vessel to 
fit the large boilers which have been put on 
some of the economical merchantmen where 
there isa ratio of heating to grate surface 
of seventy five to one. In this case it is 
only about thirty-two to one, but the mer- 
chant steamer figures would make the ma 
chinery so heavy that it would be out of the 
question for a man-of-war. The engines of 
the gunboats will certainly be as economical 
as those of the merchantman, and the boil- 
ers will be nearly equal. 

On the whole, Commodore Melville is to 
be congratulated on this latest of his produc- 
tions. Ever since he has been in the Bureau 
of Steam Engineering he has been striving 
for the very best that could be obtained in 
designs, and while wisely conservative 
about adopting entirely novel schemes, he 
has been thoroughly progressive in adopting 
everything that has been sufliciently tried 
to warrant a belief in its success. He is 
always very generous, too, in giving full 
credit to his assistants for suggestions that 
they may make to him, and which are em- 
bodied in the designs. In fact, it is a part 
of his policy to surround himself with the 
brightest and ablest young men in the 
Corps, and to encourage them to bring for- 
ward any new ideas they may have. In 
this way the service gets the benefit of a 
number of very bright minds working on 
these difficult problems, and a body of men 
is being trained who will be ready to take 
the places of the older men when they are 
retired. 


MACHINERY OF THE ALL STEEL GUNBOAT. 

For this vessel, the design does not depart 
much from usual practice, as the full speed 
will be only about twelve knots, while the 
regular cruising speed in the rivers in rapid 
currents will probably be ten to eleven 
knots. This will be just about full power 
under natural draught, so that the condi- 
tions would not have warranted the design 
adopted for the composite vessels, which 
are to make long cruises. 

Ilowever, barring the use of coil boilers 
and the disconnecting of one cylinder, the 
design preserves all the excellent features of 
the other gunboats. 

The engines will be triple expansion and 
vertical, driving twin screws. The cylin- 
ders are 14, 21} and 324 inches diameter by 
18 inches stroke, and are expected to make 
about 1,350 I. H. P. at 280 revolutions. 
There will be four cylindrical boilers of the 
same general design as for the other two 
boats, each having 283 square feet of grate 
surface, and 775 square feet of heating sur 
face, or a total of 92 square feet of grate, 
and 3,100 square feet of heating surface. 
The working pressure will be about 180 
pounds. 

The points already mentioned with re 
gard to the air pumps and evaporators are 
preserved. 

This design is excellent in every way, 
but, as already stated, has not all the novel 
features of the other. 


-_ — 


Perhaps one of the most serious blots |in 
British patent laws] is the inducement held 
out to inventors to conduct their own patent 
business. We do not say this in the interest 
of patent agents. The interests of so vast a 
number of persons as is comprised in what 
may, for convenience, be termed the general 
body of inventors, are, of course, infinitely 
more extensive and important than those of 
the comparatively very limited class com 
posing the patent agents. If, therefore, it 
could possibly be of advantage to inventors 
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in general to advocate the extension o 
facilities calculated to induce them to dis 
pense with professional aid in taking out 
their patents, it would obviously be our 
duty todo so. But it would ill become u 
to advocate the encouragement of a cours: 
which experience has proved to be dis 
astrous to the interests of a very larg: 
proportion of those who have adopted it. 
London Engineering. 
ene Swen 
Fairbanks, Morse & Co. write us: ‘ Ri 
ferring to inquiry 247, M. C. M., Kansa;s 
City, Mo., we can supply him with all th 
chronometer valves he may require if | 
will call at 1310 Union avenue, Kansas Cit) 
Mo., or address us at that number.” 
= a 
The engineers of Chicago representing tli 
N. A. 8. E. have opened a Bureau of In 
formation and Entertainment at 179-18 
Lake street, and invite the engineers of th: 
world to make it headquarters. 
ape 
A correspondent is desirous of knowin; 
who builds, for sale, a machine for makin; 
tooth picks. Perhaps some of our reade: 
can inform him. 




















Grabam, Gardner & Co. will erect a machine sho; 
in Ocala, Fla. 

The Scotland Neck (N. C.) Cotton-mills will add 
more machinery. 

J. F. Powers and Geo. J. Corey will build a ma 
chine shop in Elkton, Md. 

The John Peters Iron Co 
formed with capital $36,000. 


, Ironton, O., has bee: 


Massachusetts parties contemplate locating « 
barrel-head factory at Skowhegan, Me. 


At Galveston, Tex., the Astall Iron Works Co 
has been chartered with a capital stock of $50,000) 
to operate iron works. 

The Grand Rapids Brass Company, of Grand 
Rapids, Mich., will, it is said, build a three-story 
60x100 foot addition to their works. 


J. A. Fay & Egan Co., Cincinnati, Ohio, has re 
ceived an order for wood-working machinery from 
Padano, Sumatra, Dutch East India. 


Aderhold Mfg. Co., Birmingham, Ala., issue a 
cut and description of their feed water regulator, 
which they are placing on the market. 

J. N. Kervin, M. Neil and R. W. Wilson have in 


corporated the Marlboro Hedge Fence Co. at Ben 
nettville, 8S C., with a capital stock of $20,000. 


N. Lehmann Co., of Hamburg, N. Y., to manu 
facture and shoes, has been formed wit! 
a capital of $10,000. Directors G. C. Harderly and 
others. 


boots 


The Norton Emery Wheel Company, Worcester 
Mass., has issued a new catalogue of emery goods 
and grinding machinery. It is quite fully illus 
trated, 

The Lodge & Shipley Machine Tool Co., Cinein 
nati, Ohio, send us some leaves containing excel 
lent illustrations of several tools which they manu 
facture. 

The Gautier Steel Co., of Johnstown, Pa., hav« 
begun a building 505290 feet in which to erect a 14 
inch train of rolls forthe manufacture of merchant 


steel. The building and machinery will be ready 
shortly. 
The Taylor Engine Company, Chambersburg, 


Pa., issue three catalogues of engines, both throt 


tling and automatic, fixed portable and semi 
portable, also boilers. All the catalogues are 
illustrated. 

Kunba | Brothers, of Lawrence, Mass., are to 


have ashoe factory erected for them in that city 
by a syndicate, according to local papers. The 
shoe factory is to be a four-story building, 200x5' 
feet in size. 

The Southern Pacific Railroad Company's shops 
at Ogden, Utah, for which bids are now being re 
ceived, include a 450x200-foot roundhouse, a 32x120 
foot office and storage building and a 94x235-foot 
machine shop. 

C. H. Perkins, of Providence, R_ L., is putting uy 
a four story building, each floor having about 13, 
000 square feet. It is stated that the power plant 
will be an 80 horse-power engine and two 75 horse 
power boilers. 

Strong inducements have been offered to the 
Birmingham (Ala.) Rolling mill Company to locate 
at Louisville, Ky., and as the owners of the com 
pany largely reside there, they have met with con 
siderable favor. 

The Rome (N. Y.) Locomotive and Machine Works 
has bsen formed to manufacture railroad locomo 
tives, portable and stationary engines, cars, ma 
chinery, ete. Capital, $150,000, and directors, T. H 
Strycker and others, 


























ul 
it} 
na 


ire 


to 
ity 
‘he 


ps 


20) 


90T 


ul 
13, 
ant 


‘se 


the 
ate 
ym 
on 


rks 
no 
na 








JUNE 8, 1893 


AMERICAN 


MACHINIST 








Articles of incorporation have been filed for the 
Los Angeles (Cal.) Iron and Steel Company, with a 
capital of $150,000. About one half the stock has 
been subscribed and paid, and the location for the 
rolling-mill selected. 

E. G. Smith, Columbia, Pa., has issued a new 
atalogue of vernier sliding calipers, sheet metal 
vauge (micrometer), ete. The circular contains 
nstructions for reading the vernier. Several testi 
monials are published. 

The J. D. Smith Foundry Supply Company, 
Cineinnati, Ohio, send us their catalogue of 
molders’ tools, which will be of interest to the 
rade, the illustrations being quite complete; also 
eut and description of exhaust tumbling barrels. 

The Thomson Meter Company, Brooklyn, N. Y., 
as issued a very finely illustrated catalogue of 
water meters. The cuts and text show the con- 
struction and application of the meter very com- 
pletely. In all respects the catalogue is a fine one. 

The Capital Sheet Metal Company, of Columbus, 
O., has been chartered by E. M. Poe, W. L. McDon- 
iid and others. The capital stock is $100,000. The 
company was incorporated to carry on a general 
manufacturing business in addition to its specialty, 

heet metal products. 

The Worcester Consolidated Street Railway Co., 
of Worcester, Mass., have placed the contract for 
their new car house with the Berlin Iron Bridge 
Company, of East Berlin, Conn. The new build- 
ing will be 95 feet in width and 290 feet in length, 
entirely of brick and iron. 

The Indurated Fiber Company’s miil at North 
Gorham, Me, recently destroyed by fire, is to be 
rebuilt at once. The loss has been adjusted at 
$5,000, and it is expected there will be erected a 
building large enough to accommodate the mill 
proper and the dry rooms. 

The rolling mill of the Ellwood (Pa.) Steel Co., 
the erection of which was begun last August, will 
be put into operation in a few days. The main 
building is 115x160 feet, and contains all the neces- 
sary machinery, furnaces, etc. There are 4 pair 
furnaces and 4 sheet furnaces. 

The Canyon Water and Power Company, of Og- 
den, Utah, has recently been incorporated with a 
capital stock of $250,000 by C. E. Mayne, David 
Hay, E. R. Ridgely, D. H. Adams and O. J. Still- 
well, of Ogden; Nicholas Finzer, of Louisville, Ky., 
and W. A. Paxton, of Omaha, Neb. 

Joseph Dixon Crucible Company, Jersey City, 
N. J., will send a card upon which is a cut and a 
letter from an engineer, showing a ** homemade” 





arrangement for feeding lubricating graphite to 
the cylinders of steam engines. The device is 
very easily made from gas pipe. Write for card. 


Jones & Laughlins, Pittsburgh, Pa., are making 
extensive repairs to their plant. The tin and plate- 
mill has been torn down and a continuous mill 
erected. The old nail factory will also be torn 
down and its place will be erected a 16-inch mill, 
which will be the second of its kind at these 
works. 

The Keystone Engine and Machine Works, Phila 
delphia, Pa, are agents for the automatic safety 
stop for Corliss engines, or for engines of other 
types. This stop operates to shut off steam and 
stop the engine in case of accident. The device is 
described in a circular issued by the company 
named. 

J. D. Taylor, Andrew Nicholson and others, of 
Cambridge, O., will soon commence the erection of 
a new sheet-rolling-mill to employ 200 men. Build- 
ing grants have been given and a site selected. 
The Cambridge Iron and Steel Company, of the 
same placa are erecting a galvanizing works to be 
7Ox 120. 

The Frasse Company, 19 Warren street, New 
York, inform us that they are having good success 
in the introduction of their high grade of Austrian 
tool steel, also fine grade of files after the Grobet 
pattern, made in Austria. The Frasse Company 
recently removed from Park Row to their new 
quarters. 


A corporation to be known as the Stevens Silver 
Company has been organized at Portland, Me., for 
tLe purpose of plating with gold, silver, nickel and 
other metals, deallng in britannic, gold, silver, nick- 
el and other metals, with $20,090 capital stock, of 
which $150 is paidin. The officers are: President 
Alfred A. Stevens, of Deering; treasurer, Martin 
A. Dillingham, of Portland. 


There is water-works agitation at Berwin, IIl.; 
Webster, Mass.; Farmville, Va.; [pswich, Mass.; 
Lebanon, O.; Bad Axe, Mich.; Bangor, Maine; Man 
chester, N. H.; North Creek, N. Y.; Jamestown, 
N.Y ; Newburgh, N. Y.; Rockville. Mass.; Newport, 
Maine; Galveston, Tex ; North Brookfield, Mass.; 
Columbus, O.; Ogdensburg, N. Y.; Madison, Wis.: 
Fostoria, O.; Spring Valley, Minn. 


The Connersville {[{nd.} Tool and Machine Com 
pany has started a new machine shop in that 
town, in which they propose to do jobbing ma 
chine work and manufacture some dental special- 
ties, the invention of Dr. Morrison a member of 
the new company, the other leading member being 


Mr. Wainwright, who for some years past has been 
foreman of the machine shop at the Root Blower 
Works. 

Articles of incorporation of two new companies 
have been filed in the Secretary of State's office, 
Hartford, Conn. One was the Waring Electric Co. 
with a capital stock of $5,000, divided into fifty 
shares of $100 each. The other company was the 
Frisbie Elevator and Manufacturing Co., of New 
Haven. The company is to manufacture and deal 
in elevators, machinery and electrical devices. The 
capital stock is $70,000 

Thomas Carlin’s Sons, Allegheny, Pa., have 
issued an illustrated catalogue of which they say: 
“In answer to the untversal cry of ‘ Better Roads 
and Roadways,’ and consequent bef/e7 
we have issued this our ‘F’ catalogue, as illus 
trating our large and complete line of sewer cast 
ings, gutter crossings, etc., together with a partial 
list of road 


tools 


SE MErAgE, 


rollers, crushers and contractors’ 
This firm also issue a list of machinery 
in stock, such as engines and boilers, hoisting ma 
chines, pumps, yard locomotives, shears machine 
tools, and a large variety of other machines and 
machinery. 

The Buffalo Forge Company, Buffalo, N. Y., has 
been awarded the contracts for the heating and 
ventilating plants of Christ M. E. Church, at Pitts- 
burgh. Pa., and Calvary M. E. Church at Allegheny, 
Pa. These two churches are the largest of the 
kind in these cities. In every example of church 
heating and ventilating installed by this company, 
the apparatus is so built that it can be used as a 
cooling machine in summer, as wellas a heating 
and ventilating plant combined during the cold 
weather. Arrangement is further provided that 
during the moderate weather, hot air and cold air 
can be mixed, and thus the ventilation is kept up 
without overheating the audience room. The 
machinery and materials employed in the heating 
and ventilating plant for the above buildings, con 
stitute more than two carloads. 





Machinists’ Supplies and Iron. 





New York, June 3, 1893. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $14.50 to $15.25; No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. South 
ern brands of good quality are obtainable at $14.25 
to $14.50 for No. 1 Foundry; $12.75 to $13.50 for No. 
2 and $11.75 to $12.50 for Gray Forge. 

Antimony—The market is steady. We quote L. 
X., 10'44c. to 103g¢c.; Cookson’s, 104c. to 1044e.; Hal 
lett’s, 9%c. to 9.95¢e.. and U.S. French Star. 10%e. 

Copper—Some business is reported at Ile for 
Lake Copper. Inland trade is exceedingly dull. 
Casting Copper is held at 10c. to 10\e. 





Lead—The market is dull, but prices are fairly 
maintained at 3.92c. to 3.95e 

Lard Oil Prime City is quoted at S5e. to 6c. 

Spelter--The market is nominal at 4.20e. for New 
York delivery. Production has been excessive for 
some time 

Tin—The market is dull and prices are lower 
Sales are reported at 18.9°c. for June, and 18.80c. 
for delivery in two months; 19c. is generally asked 
for the batance of this month. 


* WAN TED * 


* Situation and Heip"’ Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion, About seven words make aline. Copy should be 
gent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 





Wanted—Foremanship; engines, pumps or gen 
eral jobbing. Indicator, AMERICAN MACHINIST. 

Wanted—Position as foreman boiler maker; 12 
yrs’. exp; ref. Al P., Box 92, Roanoke, Va. 

Draftsman & M. E. (grad. in Kurope) wants pos., 
ist class refs. Box 143, AMERICAN MACHINIST. 

Mech eng., grad of a European Polytech] school, 
exp, Wishes pos. as draftsman. L R., Am. MAcn, 

Draftsman (designer), mach. tools, jigs, fixtures, 
general mach’y, desires pos. H. M., Am. Macn. 

Mechanical superintendent would like a situation 
Best of references. Energy, Box 144, AM. MACH. 

Wanted — Position by graduate and mech. drafts 
man, 10 yrs’ exp. Box 148, Am. MACHINIST. 

Wanted—Position as draftsman or assistant 
superintendent by Ist class designer. Ref., will be 
pleased to answer questions. Noxin, Am. Macu. 

Wanted—Position as foreman in iron foundry. 
Ten years’ experience. Best of reference fur- 
nished. Address Box 145, AMERICAN MACHINIST, 

Pract. & progressive machinist (age 30) wishes 
to change about July 15.) Pos. as foreman pref'd; 
for particulars, address ‘ Keystone,” Am. Macn. 

Wanted—An assistant draftsman. Apply by let 
ter to John Rohland, care of Coxe Bros. & Co., 
Drifton, Luzerne Co, Fenna. 

Wanted— Draftsman and machinist with tech, 
training desires a change. New York C.ty pret’d. 
Address Box 138, AMERICAN MACHINIST. 

Wanted—Permanent position as ass’t foreman or 
draftsman, 10 yrs’ prac. exp. in elevators, electric & 
steam pumys, ete) Address **S."’, Am. MAacn. 


Wanted— Pos. at designing special metal working 
mach. and fixtures by mech. eng., or as supt.; age 
35. Faithful, AMERICAN MACHINIST. 


Wanted—Position as manager or superintendent 
with Ist-class steam engine works, 25 yrs’ exp. 
Address Engine, Box 141, AMERICAN MACHINIST, 
Wanted- Pos. by a competent mach. Al planer, 
22 yrs’ exp., 10 as toreman. New England pref’d 
Address No. 10 High street, Ansonia, Conn 

Mech. draftsman wishes a situation; well ac 
quainted with machmery in general; refs. given. 
Address Box 147, AMERICAN MACHINIST. 

(Continued on page 12.) 





SISSIES AEA AICHE III IE OIE 


1 
Ww 


So 


oo 
































sy 


\ 
WII ATS 


ayes 


FS i i 








pe et Sey eee it 


L_ PR PWR FP III 


5 KYES-WOnDBUuITY sc 


Bradley 
Hammers. 
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market has never been 


{14 Warren St., New York 
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If you plate, draw, square, taper or weld iron and steel, 
you need a Bradley Hammer. 

If you swage, collar, spindle, or do any manner of die 
work, a Bradley Hammer will soon pay for itself. 

That the Bradley is the best Power Hammer in the 


illustrate, describe, give sizes and prices. 


















questioned. Our circulars 







BRADLEY & COPIPANY, 


Syracuse, N. Y. 














who saw them wanted 
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HAVE YOU A DEPTH GAUGE? 


It is avery simple and invaluable little instru- 
ment. Wesometime ago made some for the use of 
the machinists who wo gh our factory, and others 

em. 
few hundred, had them nickel plated and put the 
nominal price of 40 cents (post paid) upon the arti- 
cle. It is as well made as any 
kind and if not satisfactory may be returned. The 
reason we sell this tool at such a price is in order 
to bring us into connection with engineers and ma- 
chinists. Thisis why we publ 
books at cost price, which sell by the thousand. 


MASON REGULATOR C0., Boston, Mass. 
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Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B, GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 





THE IRON FOUNDER, 


By SIMPSON BOLLAND, Esq. 
300 Illustrations. 12m. Cloth $2.50. 


JOHN WILEY & SONS, - NEW YORK. 


400 Pages. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 





ACHINE DESIGNING, MECHANICAL DRAWING, 

Patent Office Drawing, Print Copies of all kinds 

and sizes. Lowest prices consistent with good 
workmanship. Correspondence solicited. 
FRANK A. FOSTER, 

Room 442 Butler Exchange, PROVIDENCE, R. | 





BORING «»> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 








ASBESTOS 
SECTIONAL 
PIPE 


wae = COVERINGS. 


Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 
ASBESTOS BOILER covERiIwcs 


H. W. 


JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 


87 MAIDEN LANE, N. ¥. 


Jenscy City, Cricaco, Pritacetenia, Boston, Arranta, Lonvon. 
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* WAN TED * 


“ Situation and Help” Advertisements only inserted 
wnder this head, Rate 80 cents a line for each inser- 
tion, About seven words make aidine. Copy should be 
sent to reach us not tater chan Saturday morning for 
the ensuing week's issue, Answers addressed lo our 
care will be forwarded, 


Designer and draftsman, tech. grad., 6 yrs’ shop 
and 8 yrs’ office ex. on steam and hydr. eng., trans- 
mission of power and structural iron work, wishes 
to change. Box 146, AM. MACHINIST. 

Wanted—Position for July 1st by young mechan- 
ical engineer and draftsman, or at once charge of 
industrial concern at the World's Fair. Apply Box 
135. AMERICAN MACHINIST. 

Wanted—Ist-class vise and floor hands of large 
experience; must be sober and industrious. Can 
secure steady employment. Married men preferred. 
Morgan Engineering Co., Alliance, Ohio. 


City or country. Expert helpers furnished with- 
out charge, for carpenters, wood carvers, and wood 
turners. Small pay acceptable at start. Address 
225 E. 9th street, New York City. 


Wanted—A young energetic draftsman who has 
had shop experience and is well grounded in first 
principles of steam & mech'leng’g. Apply by let 
ter only to Clark Thread Co., Box 154, Newark, N.J. 


Bookkeeper— Young man, 30, experienced in the 
accounts of machine shop & founary, desires some 
position of trust. Thorough business training. 
Highest references. Bookkeeper, AM. MACHINIST. 


Draftsman (designer) wants pos., tech. graduate, 
5 yrs’ mach, 8 draftsman, ana two had charge of 
drafting room (10 men). Exp’d on jigs and fix- 
tures, hight and heavy mach. tools, hyd. cranes, 
gen.mach'y. Box 140, AMERICAN MACHINIST. 


Wanted—A practical mach. or pattern maker 
who is a capable draftsman One who has had 
some exp. in designing special machines and tools 
for making iron and brass valves, steam fittings, 
ete., pref’d. Address Box 139, Am. MACHINIST. 


Wanted—Situation as supt. or foreman of ma- 
chine shop, any class of work. Have had 20 yrs’ 
exp.. and have been in present situation on elec- 
trical work of every description for 12 yrs. Highest 
of refs. furnished. J. H., AMERICAN MACHINIST. 


Wanted—A foundry foreman; must be a man of 
experience who is capable of producing the highest 
class of machinery castings; cylinders a specialty; 
give references, age, experience and salary expect- 
ed. Address Box 136, AMERICAN MACHINIST. 
Wanted— A few young men having had some ma- 
chine shop practice can find steady employment at 
fair pay by applying with references to the under- 
signed; also two or three expert tool makers want- 
ed. L.S. Starrett, Fine Tool Maker, Athol, Mass. 
Young Norwegian, graduate of technical college 
in Norway and with some practical experience in 
ship designing in the navy yard at home, desires 
position as draftsman with a ship-building firm; 
salary moderate. Address Navy, AM. MACHINIST. 
Wanted —A thoroughly practical and exp’d fore- 
man, to take charge of a tool-room: design & over- 
see making of punches and dies, tools for milling & 
serew machines, etc. And supt’d the manufacture 
of small articles in large quantities, in very fine 
brass work. Exe’t position for right man. Give 
age, exp.. ete., Thorough, Box 142, AM. Macn, 





Tv ~ 
1. MISCELLANEOUS WANTS *& 
Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers S.M York, Clev’d, 0. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Punch & Drop Presses. Am. Tool W’ks., Clev., O. 
For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O 
Light and fine machinery to order: Foot Lathe 
Catalogue for stamp. E, O. Chase, Newark, N. J 
Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 
Agents to sell sliding calipers, ete , liberal in- 
ducements. Address E. G. Smith, Columbia, Pa. 
Monitor lathes 15’’ & 30’ swing, $100each. Screw 
cutting lathe 17” swing, $95. 229, Am. MACHINIST. 
We will pay 25 cents each for copies of the 
AMERICAN Macuinist of December 4, 1886 issue: 
must be unsoiled and in good condition. AMERI 
cAN MACHINIST PUBLISHING CoMPANY, 208 Broad 
way, New York. 





SECOND-HAND MACHINERY. 


SCREW-CUTTING LATHES, 


1 15in. x 8 ft. Jones & Lamson, Rise and Fal! Rest. Good order 
2 15 in. x 6 ft. Flather, Rise and Fall Rest. Good order 
1 6 in. x & ft. Star Tool Co., Plain Rest. Good order 
1 16 in. x 6 ft. Reed, Rise and all Rest. Al order 
1 17 in. x 6 ft. Fitchburg, Compound Rest Good as new 
1 17in. x & ft, Gray, Plain Rest. Al order 
1 18 in. raised to 36 x & ft. Farmer, Plain Rest. Al order 
PLANERS AND SHAPERS. 
2 18in Lathe & Morse Crank Planers. Al order 
1 16 in. x 16in x 3 ft. Belden Planer. Al order 
1 20in. x 20in. x 4 ft. New Haven Planer. Al order 
1 24in. x 26in. x 6 ft. Pease Planer. Good order 
1 16 in. x 16 in. x 6 ft. Pratt & Whitney Planer. Al order 
2 Lin. Juengst Friction Shapers, Good order 
2 24in Hendey Friction Shapers. Al order 
2 10in, Juengst Crank Shapers. Al order 


MISCELLANEOUS. 


No. 4 Stiles Power Press. 


1 Good as new 
1 No. 3 Stiles Power Press. 

1 

1 


Alorder 
No. | Brown & 8. Universal Miller. Al order 
No. 3 Brown & 8S. Universal Cutter & Reamer Grinder 
Good as new 
Al order 
Al order 
Good as new 
Good order 
Al order 


1 No, 1 Brown & S. Universal Grinder, 
3 Slate Sensitive Drills. 

2 Barnes Friction Disk Drills. 

1 18 in. Pratt & W. Power Drill. 

1 24 in. Dexter Drill, B. G., power feed, 


700 New and Second-hand Tools in stock. Write for 
complete list, Photographs and Prices. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., New YORK. 


SECOND-HAND AND NEW MACHINERY 


84x84x16'4 ft. Planer. Niles Tool Works, three heads, 
Planers. 62in.x22 ft. Planers, 25in.x5 ft. 
- 42 in.xl6 ft. = 24 in. xd&6 ft. 
*“ 36in x12 ft, 24 in.x4 ft. 
she 3Lin.x8 ft. a 22 in. x5 ft. 
. 26 in.x7 ft. 
80 in. x18 ft. Engine Lathe Geared Face Plate. 
60 in.x45 ft. Double Engine Lathe 
52in.x35 ft. Engine Lathe Horizontal Boring Machine, one end. 
30 in. x28 ft. Pond Machine Tool Co. Shafting Lathe. 
36in.xi6 ft Engine Lathe. 
33 in.x27 ft. " “ 
S2in.xt2, 14, 16, 18 ft. Bed. 
28 in.x22 ft. Engine Lathe, cheap. 





New Engine Lathe. 


25in.xl2, 16, 200 and 24 ft. Bed New do do 
2lin.x10, 12 ft. Bed do do do 
20in.x 5, 6,8 & 12 ft. do 2d Hand do do 
1in.x 6,7&8 ft. do New & do do do 
I7in.x 8 ft. do do do do 
l6in.x6 & 8 ft. do do do do do 
lin.x 6 & & ft. do do do do do 
l¢in.x 6 ft do do do do do 


|} Driving Wheel Lathe 88 in. 

15, 16, 18, 2in.Crank Shapers. | Wheel Quartering Mach., 
20, 24, 26 & 30 in. Geared Shapers, Double right and left hand 
20,22 24, 28,30 & 36 in Drills. No. 0 Turret Lathe, 
Rolt Cutters Am. Tool and Mach Co, 
#an1138 in. Stroke Slotters 24 In, Swing, 8 ft, Bed 
Lot of Lincoln Pattern Millers and No. t P. & W. Millers. 
23pindle Drills. Garvin. 

Gear Molding Machine. Stamping Press, Bridgeport 

1100 and 3000 Ib. Bement Steam Hammer, 

100 lb. Steam Hammer. ! 
40 H. P. Vert. Engine. N. Y.S. 8. P. Co. | 
Iltin.xt8in, Hor. Engine. Al Order 

16 in x42 in. Corliss and 16 in.x48 in. Brown Eng, 
300 H. P. Westinghouse Comp'd Engine 


GEO. PLACE MACHINE CO., 


120 BROADWAY, 


Car Axle Lathe, Rement. 


SEND FOR 
MAY List, 


NEW YORK. 





Flexible Metallic Fillet 


% ~ Yor Pattern Makers. 8 Sizes. 
H, WHITE, 44 N. 4thSt, Phila, Pa. 


eke 


MACHINE TOOLS 


NEW AND SECOND-HAND. 


ENGINE LATHES. 
13 in.x 6 ft., Complete. Cpd. Rest and Cross Feed Improved style 
l4in x 6 ft., do Prentice, Hendey and Fitchburg 
16in.x 6 ft., do Hendey Fitchburg and Prentice 
16 in.x & ft., Improved style. Cpd. Rest and Cross Feed 


. Horton's, 
New heavy pattern, 


18 in.x 8 ft., Complete 
18 in.x & ft 


Improved style, ‘‘ New features.’ 


do Fitchburg 


20in.x 2-10 ft., do Cpd_ Rest and Cross Feed, 
21 in.x10 ft., do do do do Perkins 
22 in.x10-12 ft., do Improved style, Ex, heavy. 
24in.x1l2-14 ft do do do 
28 in. x16 ft., do do do 
30 in. x18 ft., do Old style. Fairorder. Cheap. 
96 in.x 16 ft., Triple geared, 84 in, Face Plate. Good order. 
PLANERS. 
21 in.x 5 ft., Complete. Fair order. Price $1.25. 
22 in.x 5 ft., do with Chuck, Putnam 
24 in.x 6 ft. do New Improved style. 
2Rin.x 6 ft., do Putnam. 
28 in.x 6 ft., do Good order. Low Price 
30 in x10 ft., do Modern style. Ex. heavy Al. order, 
36 in.x12 ft.. Extra weight and power. Powell Planer Co. 
SHAPERS. 
6 in. Stroke, 22 in. Feed ‘‘ Crank "' Good order Che ap 
8in. do Crank. Good order. Gould 
Min, do do Extra heavy. Hewes & Phillips 
13in lo do do Good order. 
I4in. do do Trav. Head, Improved style Fitchburg 
15in. do do ‘* New Improved Style.’ 
20 in do do Ex. heavy. Good order. 


22 26in.do Triple Geared, Improved. 
MISCELLANEOUS, 

Radial Drills, 3, 4,5 and 6ft. Arms. Improved. 

Upright Drills, 20, 21, 25 and 32ins. Prentice. 

Upright Boring and Turning Mill 38in. Al. 

Brown & Sharpe Vertical Turret Machine Al. 

Universal Milling Machine, Improved style. New features. 

Milling Machines. Standard sizes. Improved style 

Lincoln Milling Machine. With Vise. Good order. 


Screw Machine 15-16in. Back gears, Auto. feed, Chuck and Tools 
Complete, Jones & Lamson. Al. 
Boiler Bending Rolls, 8-10 ft. *‘ Improved style."’ Hinged housing 


J. J. McCABE, 


E. P, BULLARD’s| '4 Dey St., 
NEW YORK. 


N.Y, Mach’y Warerooms, 





VOLNEY W. MASON & CO., 


MANUFACTURERS OF 





Patent Friction Pulleys, 
Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. I., U.S. A. 





64 HARLES MURRAY: 


py ENGRAVER on WOOD 


ANN ST. + NEW YORK- 








ELECTRICON, 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 


Manufacturers and Sole Agents, 














THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
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THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. 
celebrated Adjustable Lightning D-es. 
correct length and weight to suit size of die. 
of dies may bein use out of same set at same time. 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


The dies are oun 
Each Stock is of 
Several sizes 
SEND 
Made by 


CREENFIELD, MASS., U. S. A. 





BOSTON: 11 & (3 Oliver S°. 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to runat GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


B. M. TONES €& CO., 


NEW YORK: 143 Liberty St. 





Modern i esign. 
Valuable Features. 
CATALOGUE FREE. i 








SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES, 





AGKNEY 
AMMER 


THE 





Meet all requirements more 
fully and satisfactorily than 
any other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITE FOR CATALOGUE TO 


20 Johnson St., CLEVELAND, 0. 


HACKNEY HAMMER CO. 








SWEET’S 
Measuring Machine. 
The only micrometer 
that will not Jose its 
accuracy by wear. 
Sat'sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


Syracuse, N.Y. 





FOR SALE 


at Pumping Station of Peekskill Water Works at 
Peekskill, N. Y 
One 16’x36’ Fishkill Corliss Engine with Boiler 
5’x14’, 110 3’ Tubes, Horizontat Tubular type; 
also about 75 feet 2-ply belting 20’’ wide, one 7’ 
pulley 20” face, and a quantity of 5’’ steam pipe; 
feed water Heater with brass coil, 5” shafting and 
pillow block. All in first-class order. 
ORRIN J. LoDER.—Supt. 





New Automatic 
Solid Die 


BOLT 


THREADING 


AND 


TAPPING 


=> MACHINE. 


WE WILL GUARANTEE THIS MACHINE TO 
jo accurate BOLT THREADING more rapidly than any other 
machine made. 
Changes from one size toanother can be made in one minute. 
No complicated head to get out of order. 


BUILT IN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 
WEBSTER & PERKS TOOL CO. 


Cor. Spring & Monroe Sts., Springfield, Ohio, U.S.A 












ALL KINDS IN STOCK, 
Manufactory, SHEFFIELD. ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ago. 


TOOLS, 
DRILLS, 
DIES, &c. 











MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 
lron or Stec/ surfaces. 
Used by 

Cutlery 

Pistol, 

Twist Drill, 

Wrench, and many 
other mfrs. 

200 in use. 

Read up. 

Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 











SEND FOR CIRCULAR. 








THE GEO. BURNEAM CO,, Worcester, Mass, 





E. P. BULLARD, Prop. 





45 BROADWAY, N. Y. 


BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


with Two Regular Heads. 


All feeds positive. 


BRIDCEPORT, CONN. 


New York Office, 3889 CORTLANDT STREET, ROOM 56, 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 









3000 
VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





@ BERLIN IRON BRIDGE CO, 


ybrehdehiabaicaalla a IRON. 


OFFICE AND WORKS, : 


: EAST BERLIN, CONN. 





NEW EDITION, 


99 
“THE STEAM ENGINE, 
By Daniel Kinnear Clark, C. E., M. I., M. E. 
tical work on Modern Steam Practice LOCOMO. 
r AS MARINE STATIONARY and PORTABLE EN- 
GINES and BOL LERS, valve gear, link motions, triple 
and quadruple expansion, fuels, &c., &c. 1,500 pages, 1,300 
diagrams, and plates drawn to scale. 2 vols., half calf, 
#16.00, Sent to any address, carnage prepaid. Send for 
descriptive circular VIRTU E & Cwu., 72 Bible 
House, New Yor 





SEND FOR CATALOGUE. 
bs | 


EST ER MACHINE SCREW = 









‘ 
‘Wanufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manutacturing industry, requiring the 
use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & CO., 
Bryant Building, 55 Liberty St., New York. 








POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &c. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 
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b 
REDUCED PRICES of LECOUNT’S STRAIGHT TAIL pos. 
xs No. INCH. PRICK. INCH. PRICE- 
as 1.... % $0.60 10 ..24.. 7 35 
o 3 a a 70 11 2he 1.45 
“4 3 oa 70 12 3 1.60 
e5 6 4....1% .80 18 ...84... 1.80 
2a 5 1% .. 80 14 © ccc eee 
ESE 6....138 95 15 ..44% ... 2% 
YO on 7 ice 5 16 ...5 8.25 
2s 6 2: Sah .ce Ba i 56 4.00 
eo o..8 ve Loe 18 .. . 5.00 
1 Set to2in. 7.80 Full Se t.....81.10 
or 8 by ¢ 8.C ( LL & CO., ‘ y ‘ > “a . 
Shane Gongh gee ee ee a Toate Bae C. W. LeCOUNT, South Norwalk, Conn. 





UTTIN 
UTTIN 
UTTIN 


\ Cig 


LELAND, FAULCONER & NORTON CO. Detroit, Mich. 
FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


FITCHBURG 








THE CELEBRATED 


ENGINE LATHE 


Ss 
S 





| | 
AND OTHER a | METAL-WORKING MACHINES 
} 
saea — | 18-inch Engine Lathe | aap anal 
CATALOGUE E most ee MASS. 





Shriver’s New York Traveling Cranes 


FOR HAND OR 





ELECTRIC POWER 
VANDERBEEK’S 


wi * 


UNIVERSAL MILLING MACHINES. 
FIVE STYLES: NEW PRINCIP. ES. 
THE STATES MACHINE CO., 
HARTFORD, CONN. 





333 * 56th St, 


i Shriver & oi Er ete 


MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2, 3,5 and 10 Tons 
capacity, to be operated by Hand, or w holly orin part 
by Electricity. 














THE 


LODGE & SHIPLEY MACHINE TOOL CO., 


CINCINNATI, O., U. 


ONITOR 


20-INCH by 6 FEET. 


(A) Plain with Automatic Turret. 


AS GOOD AS 


A CLOS 


S.A. 


(B) Friction Clutch B. G Automatic Turret. 


Fox Monitor with Friction Clutch B. G. set over Turret Lever and Screw 
movements to top slide power feed to Turret. 
with facilities for easy handling. 


Ed 
“inne 65002508 20AR 42S SGROSieh52 2522 9S2PPLRBACPVROAs2OTe Vert V00t0ree00¥ 


ATHES, 


16-INCH by 6 FEET. 


(C) Fox Monitor Complete. 
THE BEST AT 


E PRICE 


NEW DESICN 


Massive design combined 
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BUFFALO BLOWERS 


LAAT ESE YAO GEE 4 NGIAVES pred) 1S Exe GF AKIKS ‘ (EIS EFEKS NIST IGF _ 
BUFFALO FORGE Co., BUFFALO. N, W- 
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Ye 
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MANUFACTURERS OF 





Gives the best oil fire. Does notincreaseinsurance. 200 plantsin use, for 0 varietiesof work. Forgingand Tempering aspecialty. 


JHE AERATED FUEL COMPANY'S SYSTE 


W.S. COLLINS, 4 


5 and 46 Drexel B’ld’g, « 


ew York. GILBERT & BARKER MFG. CO., General Agents for the U. 8. “SPRINGFIELD, Mass. 





Toa o (ome MACHINISTS 
aEUTE vi arust.. Mes. FINE TOOLS, 





COOKE &« CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive. 


WRITE FOR PRICE LIST AND MENTION THIS PAPER. 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut 8St., Philadelphia. 


"Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 88 pages, 8vo., and our other Catalogues and Cir 
culars, the whole cove ring every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 





A Fost TRIMMER 


in the pattern room will save its cost EVERY 60 days, 





BE PROGRESSIVE—Get one on Trial. 
Inquiries for catalogue and prices we'comed and promptly enswered: 


FOX MACHINE Co., 
325 North Front 8t., Grand Rapids, Mich. 
Chicago Office, Machinery Hall Annex, Section 1 


3, Column 
J 43, World’s Columbian Exposition. 








WORTHINCTON 


PUMPING ENGINE 







tltng FOR 
WATER WORKS. 
Hot Iron SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 


a or Nal 
= R KING MFG. CO., 


ERIE, tith & {2th Sts., 
JERSEY CITY, N. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 


HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 
PHILADELPHIA, 


oJ . 


BOSTON, CHICAGO, 


DENVER. 


ST. LOUIS, 
































AMERICAN MACHINIST 
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Established in 1874. Corner Lake & Kirtland Sts., Cleveland, 0 
100 & 102 Reade Street, New York. 


CLEVELAN D TWIST DRILL CO. 85 Queen Victoria St., London, Eng. 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. $. A. 


SOLE MANUFACTURERS OF 


GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 











Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


PUNCHING « ® SHEARING MACHINERY 
= #° BOILER MAKERS ROLLS. % 


SNVew Doty ManuFacurine ©: 
Janelle SE Wen. | 
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THE VERNON ee REGISTER. 


» Positive Motion,Steel 
Gearing, Brass Wheels. 


Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, Pumps 
Speed of Shaftin and 
Automatic Machines 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 
MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST.. NEW YORK. 


ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS. 
Unsurpassed for General Use of 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 

WELL BESIGNED. 
— OF THE BEST. 
Special Prices. Send for Circulars, 
Springfi eld Mach. Too! Co. 

SPRINGFIELD, OHIO. 














jf 








ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 
DIETZ, SCHUMACHER & CO., 
Successors to DIETZ, GANG & CO., 


58 & 60 PENN a 
CINCINNATI, O., 























"ws 2 


Zz 


“P= THE HILLES & JONES CO., 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 


Boiler Makers, Bridge Builders, Ship Builders, Railroad 


Shops, Locomotive and Car Builders, etc. 


cut sHows our SINGLE SREAR WITH CRANE. 





WYMAN & GORDON. 


WORCESTER, 
MASS. 


Ins 














LEVER & CRANK BLOW ERS, 
‘PORTABLE FORGES. 
TIRE BENDERS & SHRINERS. 








BLACKSMITH DRILLS. 








DO YOUR 


| TA PPING 
[Leland Tapping Attachment, 


HAMPDEN TOOL C0., 


HOLYOKE, MASS. 
PRICES REDUCED. 


DOES NOT BREAK TAPS 





| Can be operated by any one. Requires no 
@ adjustment from one size of tap to another. 
@ Is free from all adjustable frictions, &c., that 


: require scientific treatment continually. 
Send for Circular, 


PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 


_ BOSTONSL Re <aeew + Wee = HE WORKS 


35 Hartford St., Boston, Mass. 

Book on Gears, 170 Illustrations, 81.00. Job Gear Cutting 
of all kinds. Spur, Bevel, Spiral Ratchet, Worm-Rack, 
Elliptic, Index lates, Noiseless Fiberoid G ears, etc Very 

, Small orlarge, Send for Catalogue. 1100 sizes of G ears. 


















THE CORRESPONDENCE SCHOOL OF 


DIPLOMAS Awarded. 


DRAWING TAUGHT BY MAIL 


Also, Mrcuantcs, Mining, Prospecting, Arithmetic, ete. 
need know how to read and write. 
FREE Circular to 


To begin, students only 
Low Prices. Send for 


MECHANICS, SCRANTON, PA. 





CHANEL 


MOFFET PORTABLE DRILL. | 










Weighs 42 Ibs. and 2 " thy HAMILTON) § 
UNSURPASSED drills aa ie to = = ps4 
ASA > Naa diam- t 
REAMER. = _! r [ 
yaa te Runs with Steam Ty 
Will work in eo . W, B. or, Water & Market Sts, 







bog: Compressed Air. 
any position. 


16", 22’’, 26’’, 32’ and 36” 
Back Geared pts Power Feed 


DRILL PRESSES 


A SPECIALTY. 


Manufactured by 

J G. TIMOLAT, 

89 & 91S. Fifth Ave., 
NEW YORK. 


_ 


_—  GOBBESPONDENCE SOLICITED. 


BLAKE & JOHNSON, 


WATERBURY, CON 


Builders of WIRE FORMING MACHINES 


With F. B, Manville’s Patent Sliding Former, 
F king articles from the coil, of either round, half round, flat, or square wire, 
VSe sien ape to those shown in the cut herewith. Also similar articles made to 
d 
™ ‘Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


(3 5 Bicycle and Labor Saving Machinery a Specialty. 








Ca 

















E.W.BLISS CO., || [HE LEADER HACK had MACHINE 
1 ADAMS ST., BROOKLYN, WN. Y. Perfect 
Western Office, 14 N. CANAL ST,, CHICAGO, ILL, Allignment 
es = 
2s 3 Of Blade 
= a . 
s & am . 8) Will ¥ 
Se = | = cut 
tS - = STEEL at an 
oe co a3 angle. 
= so = = Frame rises 
Ss 3 tel on return 
= w ie] ‘ aes “ 
a @ x) stroke, say- 
a. co ing wear on 
OWNERS OF blades. oa . 
THESTILES & PARKER PRESSCO. vHS FRASSE COMMARY 
9 Warren St., New Yor y- 













J] corenateictonD syRacuse,NyY 3 


wa y Ree ih ee 


“MACHINISTS” SCALES, 


PATENT END GRADUATION. 
We Invite Compaen for Accuracy with all others. . 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. 


[_ ersue 
eses 








eT 





PATENT UNIVERSAL 


SCREW-CUTTING | 


CENTRE, DEPTH. ANGLE 


MFR'S KE MAGHINISTS TOOLS, 
SEND FOR LISTS 
CHAS CHURCHILL& CO;LTD,AGTS. 















ane © L. 


21 CROSSST. FINSBURY, LONDON ENC. 
TAYLOR {°stie'nanutacturers. 
_PIPE AND BUT WRENCH. 








Mine 
sitayLon pyre & NUT | WHENC Hy 
il ! 











Send for Circular. 


> HERMANN BOK 





ER &CO., SOLE ACENTS, 


1 and 103 Duane Street. New York. 





WHICH WILL SOON BE ON THE 


Address ** EDGEWOOD,’ 


THIS SPACE HAS BEEN ENGAGED BW 


THE CONNERSVILLE BLOWER (CO., 


CONNERSVILLE, 


INDIANA, 
MARKET WITH A FULL LINE OF 


IMPROVED ROTARY POSITIVE PRESSURE BLOWERS, 
CAS EXHAUSTERS, PUMPS, 


The internal operating parts of which will consist of two impellers planed accurately on cycloidal lines. 


MOTORS, Etc., 











STARRETT’S 


FINE 
TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 









L. S. STARRETT, 

Atkoi, Mass., 

Lonpon Acents: Chas. Churchill & Co., Ltd., 
2t Cross St., Finsbury, E. C, 











> CONNERSVILLE, IND. 

“Our World’s Fair Exhibit 
will be in the Department of 
Mines and Mining. All of our 
friends are cordially invited to 
make our Exhibit their head- 
quarters during their stay in 
Chicago,” 

P. H. & F. M. ROOTS, 
CONNERSVILLE, IND. 
S. S. TOWNSEND, General Agent, 
COOKE & CO., Selling Agents, 
163 & 165 Washington St., NEW YORK. 
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COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 


AND REMOVING 
WATER, OIL, GREASE 
And Other Impurities from 
Exhaust Steam, 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cirenlar and Priee List. 


Harrison Safety Boiler Works, 


Germantown Junction, Phils., Pa. 


TTHOS. H. DALLETT & C0., 


York St, & Sedgley Ave., Philadelphia, 
Manufacturers of 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, Seis 


for driving 
Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS 


Complete Power Plants. 


HAVE YOU SEEN IT? WHAT? 


THE MONARCH LATHE CHUCK! 


rhe greatest labor saving tool of its kind ever made. Has the quickest reversing FF 
jaws ever invented, Single piece of metal in body, which insures strength. Pat. 
V hole in carrying nut, pulls jaw close to face of chuck when nt og work, 


Manufactured by THE ONE pivior MFG. CHUCK CO., Oneida, N. Y., 


San WE EL 


N () RTO N WORCESTER, MASS. 


Send for Illustrated Catalogue. 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. 
Callowhill St., 


MARIS AND BEEKLEY, riba 
HIGH SPEED POWER 


CUT 


WITH OUR 


Fitted for FOOT orSTEAM POWER, 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMINCTON, 

FOR SALE BY 

CHAS. CHURCHILL & CO., Limited, 


No. 21 Cross Street, Finsbury, London, England, 














For instal- 
ylation of 





































2343 & 2345 












T TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 
PHILADELPHIA, PA. 


Nonpareil Ratchet Wrenches. 


Made of best forged Tool Steel; are 

easily and readily “adjuste 2d and con- 
trolle d. Can be made reversible in- 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 









Send for Circulars 
and References. 


TANGS 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO. | OETROIT, 


THE STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provinence, R, I. Boston, Mass. 








¥ with wood handle and one socket 
for drill shank and feed nut. The 
jaws on this wrench open from 
to 1} inches. 

Send for Illustrated Circular and 
Price List of various sizes. 


The Keystone Manufacturing Co., 
312 TERRACE, BUFFALO, N. Y 





Send for<@ » Circular. 


ES Registers 2,000 
Revolutions 


he tt ee hh ee hd 


Dixon’s Silica 
Graphite 


Patent Stop Motion. 














BENDS of 


IRON, 


Paint rea 
and 
Will preserve a roof for TEN to 
FIFTEEN YEARS~ perhaps COPPER PIPE 
,onger, Without repainting. 
of 
Unequaled for SMOKE STACKS, every 
BOILER FRONTS, Ete. description. 


Send for circulars on Paints and Painting — 


The Nationas Pipe Bending Co. 
&2 River St., New Haven, Conn. 





: ae : 
¢ 108. DIXON CRUCIBLE CO., Jersey City, N. J ; 





NO. 3 FLEETWOOD SAW 


DELAWARE. 





NEW PATENT DRILL CHUCK, 


THREE JAWS. STYLE A. 
STRONG, DURABLE, ACCURATE and CHEAP. 


% Will hold drills from the smallest to ’&inch diameter. Send for 60 

™ page catalogue, describing more than 300 styles and sizes of chucks. 

THE E. HORTON & SON CO., Windsor Locks, Ct., U.S. A. 
or, CHAS. CHURCHILL & CO. Ltd., 21 Cross St., Finsbury, London, England 
N. B.—See Exhibit at World's Fair, Sec. 29, Column K, Machinery Hall, Chicago, IIL, 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTEORD, CONN, 
LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im- 
yrovements which greatly increase 
he durability and accuracy of our 
tools. Please investigate our claims, 
We carry a large varie ty in stock, 
and design chucks anc chucking 
tools for special purposes. Have 
you read our late catalogue! 





= 





We now carry 








SECTION — 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


PEQ DRILL. 





1884 PaT 





SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 
——Also, DRILL CHUCKS.-— 
SKINNER CHUCK CO., 
NEW BRITAIN, CONN, 


CHUCKS 2 


ALL STYLES. 
NEWREVERSIBLE JAWS 
(DOVETAILED). 

New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 18349. NEW HAVEN, CONN. 


SWEETLANG., 





diy 


Send for CATALOGUE. 








Write The Pratt Chuck Co., Clay- 


The NATIONAL. ville, N. Y., U. S. A., for free illustrated 
IG S INDEPENDENT, catalogue of 
UNIVERSAL, 


OMBINATION. 
Strongest. Easiest to chang e, wa finish. Reversible 
Jaws (patented) givin changes including every possible 
desired position, NE ATALOGUE, illustrated, sent 
free. Liberal discounts. Soa ot shi »ment. Address 
WM. WHITLOCK, ANUFACTURER, 
132d Street and Park Ave., New York City. 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 
FOREIGN AGENCIES: 

Ph. Roux et Cie , 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr.. Nueu Promenade No. 5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 





Jordan Planer Chucks, 


SEND FOR CIRCULAR, 








meee OO JORDAN, |THE ERIE KEY-SEATING MACHINE. 
WORCESTER. MASS, MANUFACTURED BY 


THE BURTON MACHINE Co., 
“ei, — St ms 











The cut represents 
our Stationary and 
Portable Key + Seat- 
ing Machine 





which 


THE BEST WORKMEN 


=I fully meets all the 
= requirement of a 
ARE USING = machine shop, They are furnished 
=] with one, two or three Arbors as 
~S desired, to cut any width of key-seat 
— up to % 1-2 inches wide, 
= 115-16 inches Arbor works 
GROBET = ~ fin all bores from 1 15-16 
=e inches to 3 inches diameter, 
y wa iuee: and cuts seats 2 inches 
SWISS FILES mol 
ae? 2 7-16 inches Arbor works in all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches long. 
4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inc eh s long. 
With an attachment for the purpose seats can be cut in holes 
MONTCOMERY & Cco., as small as 1 inch diameter, by one i assage of the cutter, 
If the work is heavy and too large to be a ed on machine it 
105 FULTON STREET, can be detached from stand and used as port atte machine, 





SOFT GRAY IRON CASTINGS. 


From % oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 





Comaarme rama, (8 006, 


Address: ELECTRICAL REVIEW, 13 Park Row, N Y. 


ACHINER 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 


Manufacturer, 
Send for New Pamphlet. 


JS. W. GOODYEAR, Waterbury, Conn. a tor Mow Fomun 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 
Can be attachec 
injury to 











American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


Adjustable Blade Re uners, 


4 in. to 2% in. 





— a 














1 or removed in a few seconds without 
shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discount and illustrated Price List of 20 sizes, 


R. J. STUAKT’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


HYDRAULIC MACHINERY 
PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS. 


THEW. 2.8. AORLULE HNERY Wom, 


204, 206, 208 & 210 East 43d Street, 


NBW YORK, 















Vertical Check Valve 


Hydraulic Whee! Press. 




























16 





AMERICAN MACHINIST 





JUNE 8, 1898 











PUTNAM hase i ~ PANY, 


BUILDERS 


New Futnam automatic 7A 


Putnam Standard 





OF THE 


Cut-of Steam Engine, 


Putnam Bolt 


Lathes, Cutters, 
Putnam Gap Engine , Putnam Car Wheel 
Lathes, | Borers, 
Putnam Speed and lhe. i Putnam Hydrostatic 
Drilling Lathes, Presses, 
Putnam Pattern Makers’ ra Putnam Railroad 
Lathes. ranes. 








ELECTRIC 
CRANES 


AND 


TUGLS. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 


MILWAUKEE, Wis. 


ara ian aN 


4 


B4 put queUTjSsN{pe HOM Joy “as \sep 


pue | vLie}eU ‘digs 


poqyueie A 


| 
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A. FA L K E N A U, 
1 ith Street & Ridge Ave., Philadelphia’ Pa., 


MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 


GRINDING MACHINERY, TRAVEL 
ING CRANES, ETC. 
Special Machinery designed and constructed, 





STRANGE, BUT TRUE!! 
Nar New Paocst Ray Hine Goan 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 


They require No 
Lubricant, 


They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE,N.Y.,U.S.A. 








VERITABLE 
NICHOLSON a= 








Abasiol CHUCK! 


sn Mandrels, 













Set of 9 Mendee Is 





“W.H. NICHOLSON & CO., 





Takes from 1 in. to 7 ins. 


London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cros: 





s St., Finsbury, London, E. C., Eng. 





MACHINISTS, Write for Circular of 





COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE. 
Agents wanted. J.T. SLOCOMB & CO., PROY., R. I. 





Se: Drill Chuck, 


Sold at all Machinists’ 
PA Supply Stores, 


T. R. ALMOND, 


83. & 85 Washington Sta, 
BRooKLYN, N. Y. 








American Gas Furnace Co.., 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue, Estimates made for any mechanical 
operation requiring high, even and controllable 
temperature. 


No. S80 NASSAU ST., 
NEW YORK. 


i INGERSOLL MILLING MACHINE C0., 


ROCKFORD, ILLS. 


15 in., 22 in., 24 in., 36 in. Slab Milling Machines. Hori 
zontal Boring Machines. 

36 in.x36 in.x8 ft. Slab Milling Machines. 
Weigit, 22,000 lbs. 


7 batters a any — or it Shape. 












— 
-- — 


sess 





PAT DEC. 24,1889 





i 4 ICKFORD DRILL AND TO0l C0. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNINC MILLS. 





WILKES-BARRE, PA, 












DON? T FAIL] & gp 0-H.BAUSH & SONS, 


HOLYOKE, MASS. 
TO SEE OUR EXHIBIT AT THE 


WORLD’S FAIR 


POST, 
At Sec. 28, in the Annex. 


tert 











HURLBUT-ROGERS MACHINE CO.,| mame _ ft 
SOUTH SUDBURY, MASS. ae haeeeetiiil i aa oO 





FROM 1 TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Soiid. 


CEARINGC OF ALL KINDS, CRANK SHAFTS, 


NEEL KNUCKLES FOR CAR COUPLERS. 
Cross Heads, Rockers, Piston-Heads, ete., for Locomotives. 
Steel Cas stings of Every Des scription. 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa 





WORLD'S FAIR. 





When you visit the Fair have your mail directed in our care, as per address given 


below. 


Two mail deliveries made each day at our display. Everyone connected with the 


IRON TRADE is cordially invited, 


whether he be our customer, some other man’s customer, a creditor, or competitor. 


If you 


want to write a letter direct from the Fair. WE FURNISH FREE, Pens, Ink, Paper, 


Envelopes and Stamps. 
for that purpose, and you will not be importuned to buy. 


It is there 


aisle in Machinery Hall. 


Lopce & Davis Macuine Loot Co. 


Machinery Hall, Column K 41-42, World's 
CHICAGO, 





Don’t be afraid to come in and use the office in our display. 


We are on the main 


Columbian Exposition, 
ILL. 
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MORSE TWIST DRILL AND MACHINE 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


COMPANY, 
New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Rit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 

















TWENTY INCH ‘SWING ENGINE LATHE (New Patter), 


“w F.E. REED & CO., 


WORC ESTE R, 
MASS. 


Selling Agents: MANNING, MAXWELL & MOORE. 111 Liberty St., New York, and 60 rg Canal St., Chicago, Wh 


We make a specialty of ENGINE LATHES from 12 to 30 inches swing. 


Please refer to AMERICAN MACHINIST in answering this advertisement. 





BORING AND 


TURNING 
MILLS, 


5 4 6 ft os [t. Swing 









GEO. D. WALCOTT & SON, 


Manufacturers of 


LATHE 
SHAPER, 


aamete Write us for Photo 
" and Prices. 














hes Haven Manf’g Co., 


NEW HAVEN, CONN, 


IRON-WORKING MACHINERY. 


STEEL BALLS 


le’ to 2” in stock: 
to order. 





sizes to 4 


Circular and Prices on Application, 


Grant Anti-Friction Ball C6, 


Fitchburg, Mass,, U, 8, A, 











The  Fincinnati Milling Machine. c. 


eae 


> UNIVERSAL CUTTERS 9 


6 REAMER GRINDERS. °, 
— @Cincinnatl, O- 








2BY 24 FLAT TURRET 









a : Send for * 
: , caTALoauE yy 
si for ’92. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. 8. A. 


JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


Water St, 
1 Be. thepatin = Tithug, Mass, 











SECTION-LINED PAPER. 


We are manufacturers of 
Section-Lined Paper, same as 
used by Brown & Sharpe Mfg. 
Co. Sample sent on application. 


THE J. 6. HALL COMPANY, 


Lithographers, Printers, Binders, 
60 WEYBOSSET ST., PROVIDENCE, R. I. 

















» re 
athes, 12 to 24in. swing. Senc i fo 
Catalogue 


PRENTICE BRos.. 


WORCESTER, MASS, 


BOYNTON & PLUMMER 


WORCESTER, MASS. 
Manufacturers of 


; Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & | & 00,, Lt'd, 
21 Cross 8t., Finsbury, London, 


| BARKER’S IMPROVED 
‘CENTER GRINDING MACHINE 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
ANUFACTURED BY 


WM. BARKER. &CO.. Cincinnati, Ohio. 
SEND FOR CIRCULAR. 






























D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


") PIPE CUTTING AND THREADING MACHINES 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, etc. 
i: hS 





The No. 4B Machine for Cutting and oes 
Pipe Lin. to 4in., by HAND or POW 
SEND FOR CATALOQUE > 


21 Atherton St., YONKERS, N. Y. 





P. BLAISDELL & CO., 


Manufacturers of 








2 25’, 
and 36ip., 
r Shop. 


> 
— 


n 


at hand. We are 


ae ad * 





ee 


pright Drills in the 








Ss, 
2” and 36” swing. 


Jan. 21, 1891. 








Standard U 
following size 
3 30’ ~, 32 


YER Esq 


oe AM ‘ 
oc 


Hotyorr Macurxe Co., 


No.17H 


ORCESTFR Mass 


\ Va 
| . E. SNYI 





W.C, YOUNG M'F’G CO.,"°%:: 
|FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 


WORCESTER 
MASS 





FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES, 








66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


CURTIS & CURTIS, 





WE ARE BUILDING SMALL 
COMPOUND YACHT ENCINES 


OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OF YACHT ENGINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 





SEND US A POSTAL NOTE 


a- (92- Crt 





DON'T SEND US 
nd we will send you by mail, prepaid, a sample 


ANY STAMPS) 


ONE-INCH “SKELETON” PIPE DIE. 


ITHER 2% square by \% thick, or 2% square by % 
ick—which may be returned to us tf not satisfactory 
This is a cheap and simple plan to learn all about a 
l far too good for vou to be ignorant of—that ts, tf 


iu use any pipe-threading tools 
PANCOAST & MAULE, 
Philadelphia, U.S A 





IF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEM 
KEYING 


WILL SAVE YOU 


From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MF@. CO., 


HARTFORD, CONN. 









MULLER LATHES} j 








. PATENTED. 
pe/ With New and Valuable Features. 


MADE ONLY BY THE 


SRADFORD MILL Co., 


Sth and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CO., Ld 
21 Cross St., Finsbury, London, E. C. Eng 






BARNES’ 


ies 7 UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drili, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


W, FG JORN BARNES (0, 


1995 Ruby St., Rockford, I11, 


ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., Ltb. 





21 Cross ST.. FinSBURY LONDON E. C., ENG, 
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WM. SELLERS & CO, incorporated 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, Ete, , 
= INJECTORS FORALL CLASSES OF BOILERS. = 


THELOWH AL na 


Double, Single. Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


ae | Punches and Shears 











SS 
——————————— 


pon 
OHIO. 





OVER 300 SIZES. 


i ALSO 
Power Cushioned Hammer, 
- Send for New Ontaloges. 4 


ag Open Side 
> ron Planers, 


meni (me WRITE DIRECTLY TO US FOR 
ee —_= CATALOGUE AND PRICES. 








The DETRICK & HARVEY 
MACHINE CO., 


Baltimore, Md. 





THE Davioson STEAM PUMPS AND PUMPING ENGINES, 
bales; i ean B E ST M A D E FOR ALL 


SITUATIONS. 
Manufactured by 


M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


» 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: fF) OLIVER STREET. BOSTON. 








DIXON, 
ILL. 


THE MILLER STEAM PUMP CoO., 


MANUFACTURERS OF 


1 STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 





“IOXGKIZ — 








RUE 


BOILER WASHING AND TESTING APPARATUS 


Washes out, fills,and applies pressure to a boiler 

ws with hot water, without injury to boiler, and doing 

( much more effective work than can be done with 

cold water. Capacity, 4,000 gallons per hour, and 

n engine ready for service in one hour. Will produce 

and maintain three to five times the steam pressure 
used in operating it. 


Send for new 1892 Catalogue, containing also useful general information on 
use of Injectors. 


RUE MANF’G CO., 118 N. 9th St., Philadelphia, Pa. 


















All GENUINE | 
INGOTS & MANULACTURES | 
OUR 


REG.TRADE MARKS. 


Fe | 


Phe sphordoronye. 


RACTICAL 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING (CO.LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHosPHor-BRonze, 
ODERN LOCOMOTIVE 





| Order now before our ? 66 
of papers is exhausted. 





DRAWING.” CONSTRUCTION.” 
s nl ©) ” 
By J.G. A. MEYER, ananier-aae sa | By J. G. A. MEYER. 
ween b —— +l b awr'ne copies —— American Machinist, IP aR ngpn no | ya — 
7 i ~ otachinint an by address = 203 BROADW AY, jpeg scat'ty atte Phy aoe 
o yp od | Be vty Aygo = aid. - NEW YORK. | pod ks br ey on pede <yane Sons Pia 





ore R 


‘ALT ua 


eRe MN 


A BEVEL GEARS, | 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 





610 ey 








te =p eS kX S ing , 
a AUFFEL&ESSER eee 
ee NEW YORK 7RE 
Branch: 265 State St., Chicago, 


Manufacturers of 
Drawing Materials, 
Surveying Instru- 



















= ay z : ments, &c. 

—_ 2 Drawin ng In struments, Extra anc : rt st Qu vali ty ; German 
ese oar struments, Pa Du ~"" Ur oe al, Anvil Dr awing 
Helic “nh > Pr Pa vs rs, Scale Trian; “ ca s &., &e 
Catalogue on ap pti matte At Columbian Ex xpos ositio yn: Li be ral ‘ar ts 


Pp 
, Section E. M. 103. 











Briosé 


Successor to 
BREHMER BROS., 


7 jer 
440 N. 12th St., Philadelphia, Pa, NuSA 








CLOUCH’S 


iv y, ERTICAL MILLER 


AND 


Drill Press Combined. 


m. bape ig oo Bache, fos ot 
= — inds of Die an oc or 
a requiring Milling, Drilling and 



















ROBERT POOLE & SON C0 
ENGINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 


= Profiling; Sliding Head & 
> stantly adjusted. iin. on 


ei nae eo MACHINE MOULDED GEARING 
a ani see SPECIAL FACILITIES FOR THE 
Wms HH CAVIEST CLASS OF WORK 


bal on of : 
” R.M.CLOUCH, 
Tolland, Conn. 


BALTIMORE, MD. 














The above aus shows 12 Threads er 6 to 20 per es cut in 


THE N ‘ORTON TA THE 


They 


were ALL cut in this Lathe WITHOUT changing gears. 


The Lathe was NOT STOPPED during the whole operation. 
The Carriage being reversed in the Apron the operator DID NOT touch the Counter 


Shaft Lever during the whole operation. 


The Lathe has 12 FEEDS from 30 to 100 per inch without change of gears. 


TWO changes of gear on screw and stud will give 


allow 24 DIFFERENT additional threads 


24 ADDIT IONAL Feeds and 


to be cut. 


WE CLAIM it ts the MOST CONVENIENT Lathe in use. 


WE CLAIM that MORE WORK can be done on 


Lathe Made. 
This tells OUR part of the story. 


it than on ANY OTHER 


We shall be pleased to hear from YOU. 


We cordially invite those who attend The World's Columbian Exposition at Chicago to inspect these Lathes, in our 


which will be found in Machinery Hall, 


Space, 


Annex Section 28, Crane Columns Kk. L. 


2 
39. 


THE HENDEY MACHINE COMPANY, Torrington, Conn. 


CHAS. CHURCHILL & CO., Ltd., Agents, 21 Cross Street, Finsbury, London, England. 
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THE os se AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
HiGH-PRESSURE BOILERS, 

eS Complete Steam Power Plants of Highest attainable Efficiency 

A Address BUCKEYE ENGINE CO., Salem, 0. 

= = Or SALES ACENTS: 

re ai TE RNGIYE CO,’S SALES AGECY. I eee recon ee Waskingtos’ Stn Chicages lil. 


NSON & CARY COMPANY, St. Paul, Mian. A. L. FISH, No. 61 First St., San Francisco, Cal. 
ra MORSE Til Seeneeriat'hettdion, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 


“OTTO” GAS ENGINE WORKS. GASOLINE ENGINES. 
SCHLEICHER, SCHUMM & CO., Stationary & Portable 


Pcs ~ — Sts., PHILADELPHIA. ALL SIZES. 


New York A } Dwarfs in size and 

w Tork Agency \\ Giants in Strengtt 

245 Ag ste wGhicAGo. 18 Vesey St., N. ¥. B ff) Costs only 10 thay 

= vn) 9) per H. P. torun them, & 

ete scarcely any attention. 
Y EVERY ENGINE GUARANTEED 
Write for particulars 

and testimonials. 


——— THE VANDUZEN GAS & 
| GASOLINE ENGINE CO. 
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Mention 





AMES IRON es 
OSWECO,N. Y 





> Over 35,000 Engines in Use 





Guaranteed to consume 2& to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


“gana BACKUS 


| 
‘| 
| 
| 








THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Toc 
OK 


for all Bench W 
workers, Latest an o 
Best Design In fringer 


orders. solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester. England 





Simplest and Cheapest Gas Engine known. Speed can be changed 
while running. Send for Circular. 
BACKUS w ATE R MOTOR CO. Ne >wark,N. J. 
Mfrs. VENTILATING FA 















P. PRYIBIL, 


498-510 W. 41st Street, NEW YORE. 


CATALOGUE. 


Unequaled Wood Working Machinery, ? “no 
Piano Action and Special Machinery, § 


Metal, Horn & Ivory Working Machinery, “’B.”” 
Pulleys, Shafting, Hangers, Etc, - ““C.” 


OF THE MOST PERFECT CONSTRUCTION. 


LARGE STOCK ON HAND. 





SELF CENTERING. 


New Resawing Bandsaw. 
Capacity 16,000 to 20,000 ft. Per Day. 





AGENTS WANTED. 


TAPANNING, ENAMELING, DECORATING 


m Metal, Wood or any other .— Fine work. Low rates. J stimates promptly furnished. De 
po enaracter of job AUTOMATIC MFG. CO., Cor. First Ave., and 3ith Street. New York. 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on independent Condenser. 


HANDSOME CATALOCUE FREE. 
THE CONOVER MFG. C0., 
” 39 &41 CORTLANDT STREET,N. Y. 


~LONERGAN’S SPECIALTIES h 


» Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
| ||| Safety Valves. Check Valves, Water Relief Valves, etc. 
im }) ‘‘ Clipper’’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & C0., 211 Race St., Phila, Pa. 


CATALOGUE FREE ON APPLICATION. 


s.RY STEAM, |LO™ WATER ALAR 


Protect your Boilers 
pAb eal s Centrifugal and your Lives. 
Steam Separator. 


Burn less coal, and 
For Supplying Clean and Dry Steam 
t gines yr s ef 




















have the satisfaction of 
feeling safe, by using 


> ASHLEY’S ALARM. 


It will prove a good 
= investment. 


> Ashley Engineering Cr, 


136 Liberty Street 
New Yoru City 
Agesta wasted ix every State, 








sh al - Ste amis cessary. 


KEYSTONE ENGINE F NACHINE WORKS. 


Fifth and Bettonwood Streets, Philadelphia, 





































" MANUFACTURER 3 
a ; OF IMPROVED 


CORLISS: STEAM ENGINES NY 


- IN FULL VARIETy~ 
ONTRACTS —J Howere 
TAKEN FOR LoMPcete Pree 


— COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue, 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machiner 











WA = 





(Tandem Compound.) 











COMPLETE POWER PLANTS “= maga a tag a 
OUR GUARANTEE.WHO DARE MEET IT? 


HIGH PRESSURE BOILERS x y WESTON ENGINE CO., 
IGH GRADE AUTOMATIC CUT-OFF ENGINES. coepouyos 
The engine shall not runone revolution slower 


PAINTED POST, 
AND 
GEO. D. HOFFMAN Lake St., ‘Chicago. 
No other enginehasa perfectly balanced valve. 
hen fully loaded than when running empty,and 4 reduc- 


tion of boiler pressure fiom the greatest to that necessary{i ) = 
to do the work, will not reduce the speed of engine one : 
revolution. Any engine failing to meet this guarantee B 
becomes the property of the purchaser upon pdy-ae Se, - 
ment of one dollar Send for Catalogue. CE. 
l41 Liberty St. New York. NY. % | H. ME “MEEn rir 
. Ave.5St.Louis,\o.. PIDGWAY, PA. 













SIMPLICITY, COMPACTNESS. 


Automatic Lubrication, Perfect Regulation, 


me} TE CASE AUTOMATIC RIGH SPEED ENGINE 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 21¢ to 25 H. P. 


a) Manufactured by THE J.T. CASE ENGINE CO., 


a~ New Britain, Conn., WM. S. HINE, Gen’l Sales Mgr. 


PIERCE a hepa ENGINEERING CO., Selling Agents for New 
ork and Export, 42 Cortlandt Street, N. Y. 


(ORLISS NCINES. 


HIGHEST ECONOMY. CLOSEST REGULATION. 
TANDEM OR TWIN CONDENSING OR 
COMPOUND. NON-CONDENSING. 


50 H. P. to 2,000 H. P. 
Catalogue Ready. M. C. BULLOCK MFG. CO., 


26 W. Washington St., Chicago. 


















CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 


(Turne (Strong, self-oiling 


SPEGIBL STANDS FOR HEAVY SHAFTING. 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 


—a ey ee a 


A HOWLING SUCCESS! IS LUNKEN’S PISTON STEAM WHISTLE, 


\ novel and practical variable sound Steam Whistle for Traction Engines, Lox mi tives, 
Steamboats, Factory and Mill use. ete. Attached like any ordinary whistle. The “ is 
vided with a piston, Which 1s pulled downward bya cha'n running between pulleys, ar 1d whe n 


not in use. is always at the top, being drawn upward by means of a spring To ch ing the 
sound, pull the chain 
For sale by Leading Dealers throughout the United States. Send for catalogue of Valves, 
¥ Steam Cocks, Whistics Lubmeators. Oil and Grease Cups, ete, of interest to pte users, 
Mention AMERICAN M. CHINIS1 
2 
THE LUNKENHEIMER COMPANY, 


SUCCESSOR TO THE LUNKENHEIMER BRASS MEG, CO., CINCINNATI, OHIO, U.S. A. 


The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 

EVANS FRICTION CONE CoQ., 


85 Water Street, BOSTON, MLASS, 
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BROWN & SHARPE MEG.CO., 


PROVIDENCE, R. I. 


Our buildings are said by our friends to be the best in America 
for our line of business, and they are exceptionally neat structures, 
modern in every particular, methodically arranged, and planned 
especially to assist us in manufacturing conveniently and eco- 
nomically. The machine shops are fire- “proof, Their total floor 
space exceeds four acres, and the foundry, which is a remarkably 
light and well designed building with new style core ovens and 
rattlers, is 265 feet long and 67 feet wide. The windows are 
curtained, the buildings are well heated, the wash-rooms are com- 
fortable, and our workmen have the use of a well-selected library. 


.VISITORS ARE ALWAYS WELCOME. 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E 
GERMANY -G DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
France -FENWICK FRERES & CO., 21 Rue Martel, Paris. 
F.G KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine.) 
Cuicaco, ILt.—FRED. A.RICH, 23 South Canal St. and World’s Columbian Exposition, Machinery Hall 
Annex, Section 13, Crane Columns J, 46 and 47 Centre Aisle. 








NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE JO LS. 
SLOTTING MACHINES. 


In sizes from 6!4-inch stroke to 54-inch stroke. 
Cutter-bar counterbalanced and provided with 
Feeds are longitudinal, 





quick return motion. 
transverse and circular, all automatic. 


Special Iron and Steel-working machinery for 
all classes of machine shops. 


— Correspondence solicited. 


PITTSBURGH, 
LEWis BLOCK. 


NEW YORK, 
136 & 138 LIBERTY 8ST. 


CHICAGO, 
PHENIX BLDG. 








JENKINS DISCS £2 HIGH STEAM PRESSURE. 


ou have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as ** Jenkins,’’ when 
they know they are not genuine. 


Ne 71 JOHN STREET, N. Z. 


a 105 MILK STREET, MOSTON 
" (3 2t NORTH Diele ST., PHILA 


31 & 33 N. CANAL ST., CHICAGO. 








ish JENKINS BROS.’ VALVES ARE STAMPED with TRADE MARK. 


THE PRATT & WHITNEY CO. 


— HARTFORD, CONN.., U.S. A. 
ul ae Ly 


em — Ask trial of Holders with Inserted Cutters, 
in Lathes and Planers for Turning, Cutting Off, 
Threading, Shaping, and Boring Metals. The cut- 
ters are inexpensive and may be sharpened by 
grinding without changing the form. 

Milling Cutters, in variety, carried in stock 
and made to order. 


CIRCULARS AND PRICES FURNISHED UPON APPLICATION. 

















Finished or » Unfinished 





DROP FORGED from ‘BEST BAR STEEL 
in Lengths from 6 to 24 inches 


Taking Neuts for 1% up to and including Kuts for 134 inch bolts 


THE BILLINGS 2 SPENCER CoO. 
HARTFORD. CONN. 


WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


= TURRET ENGINE 


LATHES. 


oO 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


MANNING, MAXWELL & MOORE, 


111-113 LIBERTY ST., NEW YORE, 


Manufacturers and Dealers in all kinds of 


wacursists TOOLS AND SUPPLIES. 


We carry the largest line of Tools and Euprlies in the City. 









































graphs 
4 


cation. 


pplic 
lowell, Mass., U.S. A. 


RAL YT AIG HLL 


Manufacturer of ENGINE LATHES 
7 to 60 in. swing. Cuts, Photo, 





and Prices furnished on a 






Vy Pe. 


———=——— 
7 


‘Ne from 1 






The Celebrated 
F. E. REED 
16-inch Swing 






Engine Lathe. © 








- ** Tools can be seen in operation in 
: Manning, Maxwell & Moore’s Machine 

Shop, Annex Machine ry Hall, World's 
Columbian Exposition, Chicago, Ill.’ 








td I OF 


METAL-WORKING 
MACHINE TOOLS 


FoR RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 

BOILER SHOPS, BRIDGE 

WORKS, ETC. 


Mew York Office, Equitable Building. 


GEORGE PLACE, Agent. NEW 63-INCH LATHE. 











Mn. WR L DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 





THE ACME MACHINERY CO. 
CLEVELAND, OHIO, ° 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


Fist PREMIUM © CINCINNATI CENTENNIAL == 












PAT. DEC, 


5, 188%, 
PAT. DEC. 4, 188% 
PaT. AUG. 25, 1885 





Rochester, N. Y. 








J. M. ALLEN, PrREsIpDENT. 


WYMAN & GORDON. 
WM. B. FRANKLIN, Vice-PREsIDENT. 


WORCESTER, MASS. 
F. B. ALLEN, SEconpD VICE-PRESIDENT 


DROP FORGINGS. J. B. PIERCE, i ce & vce cea 
SPUR- AND SPIRAL-GEARED 

















In 4 Sizes and 
60 Varieties, 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


IN NEW YORK. 








mie — 
ut a e 


Write for C suilebe List, 


Catalogue and Prices. 


NO. 2 TURRET LATHE. 


THE GARVIN. MACHINE CO,, 


NEW YORK. 


TURRET L [ATHES 
SCREW - MACHINES 


LAIGHT AND CANAL STS., 






| 20 SIZES. | 
| From 22’’x22’’ 
Ito 96x72” any 
|length, 


(**SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 


Ss EE 


OUR ADVERTISEMENT, 


PAGE 18. 








» Meta-Morking Machinery’ + 4E HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 





Manufacturer 
—of— 


OL APS a DIEW 


-M.CARPENTER Brit itiitittid: 


PAWTUCKET.R. 1. 
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